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RATIONALE

Developments in science and technology have improved our way of living and have hecome a major influence On
our culture. No one in our culture escapes the direct influence of scilence. HRecause of the Impact of sclence
and technology on our soclal, economlc, and political institutions, the education of every respomsihle citizen
must include not only the basic principles of science hut also the attitudes aud processes of scientific
thought.

The nature of science itself determines the way that 1t should be taught. The definition of science is a
twofold one: It is (1) an unending method or process of seeking new knowledge to answer questions of mecha-
nisms but not purposes, and (2) the body of knowledge yhich results from this search. Science is an active -
intellectual process which involves an Investigator of any age and something to investigate. Tt is limited to
inquiries of observable physical and social realities. Technclogy 18 the application of science to the
solution of practical problems. Technology is driven by science; and technologys, 1In turn, influences science.

The discipline of sclence taught by the process approach teaches the student how to learm, and that intel-
lectual gain is a permanent ome for the student. Some students develop thinking skills in the normal course
of growing up in a complex world, but the acquisition of useful skills and attitudes is by no means automatic.
Many students succeed 1n school hy repeating what they are told in a slightly different form or by memorizing;
such strategles are of little extended value. At present, relatively few students develop persistence 1in and
zest for dealing with new concepts because they are not aware of their intellectual capabilities; thus,
students need literally to experience the application of skflls in scientific processes in different situa-
tions. .

To be most effective, methods of both sclence Instruction and industrial arts/technology education must be
based upon the development of skills in critical thinking. Gulded practice 1in experimenting, observing,
gathering informatlon, organizing facts, and drawing conclusions will help to develop critical thinking
skills. Laboratory techniques should be employed whenmever possible, and inquiry teaching/learning situaricns
using both deductive and inductive reasoning shoald be the predominant method used in all classroom
activities. The teacher’'s role in a process-orilented science or Industrial arts/technology c¢lassroom includes
being a provider of problems, a discussion leader, a supplier of clues (when mnecessary)s and a skillful
questionmer, i.e., a facilitator of learning activities. Thus, the aim of an effective sclence program should
he to equip each child with competencies in the basic processes and concepts of science through individual
participation In activities and investigatione specifically designed to develop such capabilities. Likewise,
the aim of an effective industrial arts/technology education program should be to equip each student with the
knewledge and appreciation of the importance of technology and of the safe and efficient application of tools,
materiais, and technological concepts. Tndustrial arts/techno]ogy education should help the student deal with
the forces that influence the future, adlust to the changing environment, become a wiser consumer, and make
informed career choices.
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HOW TO USE THIS CURRLICULUM CUIDE

The Principles of Technology Curriculum Guide contains the minimum competencies and skills which should be
taught 1n this course. Also the guide contains suggested activities designed to assist the teacher in
J' presenting each competency; however, the teacher and the students should not be limited to these activities,
' nor bound to use all of them. Each teacher should build on the foundation of these minimum competencies to
establish the maximum program. possible for his/her students using the teacher's guide which accompanies the
textbook.

Developments in science and technology have improved our way of liviug and have become a major influence on
our culture. No one in our culture escapes the direct influence of science through its manifestation in
technological developments. The writers of this guide have attempted to produce an instrument which merges
scientific theories and laws with technological skills, a combination which should prepare students for
vocations requiring such knowledge and skills or for advanced academic training in science and technology.

Principles of Technology is organized into seven sequential units: Force, Work, Rate, Resistance, Energy,
Power, and Force Transformers. It is important that the sequential nature of the course, as presented herein,
he preserved if maximum benefit is to be realized from the course. The average unit will require the
equivalent of twenty-six fifty-minute class periods. The usual division of these periods will be:

- unit overview class and unit summary class, with readings, video presentations, discussions, and unit .
test. '

- eipght class discussions that include reading assignments (four based on sub~unit video segments and
four based on hardware demonstratioms).

- four "problem-solving' math labs.
- eight hands-on physics labs emphasizing the scientific method.
- four review periods (repeating the use of the four sub-unit video segments).

A more detailed discussion of the appreoaches to teaching Principles of Technology is found in the appendiXx to
this guide. 1 5

This course is designed to be taught by teachers with certification in Tndustrial Arts and/or Physical
1‘4 Sciences (Physical Science-Physics). 7Tt is suggested that a team-teaching approach be used during at least
the first year of implementation in each school. It is also suggested that science teachers present lectures
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and demonstrations related teo the principles of mathematics, physics, and industrial arts. When using the
team teaching approach with this guide, science teachers should be responsible for teaching specific skills
and math activities, while Industrial Arts teachers should be responsible for SugRested Activities. The
tgachers should conduct hands-on labs. Team teaching is most successful when the two teachers sit in on each
other's classes. Release time during the first year of instruction will be required for the teachers to get
labs organized and lesson plans prepared. Since the success of this course is highly dependent on 1lab
o+ tivities, it is strongly recommended that the equipment and materials listed in Appendix E of this guide be
purchased before implementation of this course.

An understanding of the instructional system which is presented in this guide is required before attempting to
teach the course.

Like any other curriculum, this one is easiest to implement under the conditions for which it was designed.
BKasically, one has three tools with which to do this teaching job:

l. The student text, systematically divided into seven units. Each unit covers one technical concept.
Each sub=-unit explains the concept and how it applies in one of the four energy systems.
Each rectangular symbol represents 50 minutes of instruction. Most units require 26 sessions. The
first two sessions (Cl and C2) of the sub-unit include the video presentation and
lecture/discussions; the third (M) is the math lab:; the next two {(I.I and L2) are hands-on labs. The
sixth session (R) is a review of the material.

The video., Video segments provide direct instruction about the principles and systems, thereby
introducing and explaining the ideas presented in the text. Tt is suggested that the teacher take
the students to workplace settings where technicians are employed in order to help put variety in
the course.

The teacher’s guide. This portion of the learning package gives suggestions for teaching the class
on a4 page-by-page basis.

Une should keep in mind that the teacher's guide is not a set of rigid rules. It cannot substitute
for the teacher's ingenuvity and creativity in teaching this class.

A detailed teaching schedule for each unit of instruction which is coordinated with this curriculum guide will
be found in Section T-16 of appendix A.

The writers of this guide have endeavored to provide a concise, well-organized course description which will
help make the course presentation a rewarding experience {or both the teacher and the students.
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GOALS FOR INDUSTRIAL ARTS/TECHROLOCY £HUCATTION

n providing o seund program of industrial artsfteclmology educaticn for Louisiana’s schaols, clear goals are

easentiul to aserve as propgram guides. While the overriding gonl of industrial arts i3 to assiat stadents in

devetaping townrd successful adulthuod thruugh the development of their socio-ecouumic awviaceness, their

interests, their abilities, aud their wuderstanding of industry and technology and their potential as

citizens, o¢ther supporting goals are listed below: .

1. To develop in each student an understanding of industry and the free enterprise system and their
relationship to society through a coordinated program of gstudy focusing on the principles and
practices of industry.

2, To assist students in developing their talents, aptitudes, interests, and potentials as a part of
the school's responsibility to assist each student in developing to his/her fullest potential,

3. To develop in gach sStudent an understanding of industrial processes and the practical application of
sclentific principles.

4, To develop problem-solving abilities related to the materials, processes, and prcduct% of industry,
The problem-solving approach as applied in industrial artsftechnolngy educatlon invalves creative
thinking and gives the student an opportunity to apply principles and processes of the scientific
method, along with supporting activities, to the solution of problems.

5. To develop in each student skills in the proper and safe use of the tools, materials, and machines
commen to industrial processes. These skills are acquired through planning, coustruction, and
production activities centered around industrial-technical processes and products.

6, To dcvelop in students attitudes toward career opportunities that will enhance their c¢hances of
success as they progress through the career preparation process. Students should he prepared to
make informed career decisions resulting in satisfactory and rewarding job selection.

Depending on their content and focus, these six goals are applicable to all grade levels {(K-12) and to adult

programs and to all segments of the student population, including but not limited to the gifted, the slow

learner, and the haundicapped. These goals are consistent with and supportive of the roles didentified forT()
‘8 industrial arts in Title IT of PL98-524, The Carl Perkins Act of 1984,

ERIC
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GOALS FOR SENTOR HIGH SCHOOL

Industrial arts/technology education programs should be an articulated set of offerings ip both vertical and
horizontal directions. This will ensure reasonable content progrcssion and program focus.

industrial arts/technology education at the senior high schonl Jevel provides concentrated and somewhat
specialized technical courses designed to meet the industrially-~related consumer needs of secondary students,
as well as preparing students for enrollment in advanced vocationai-technical programs. High school programs
may use combinations of general and unit organization as a part of their delivery system. At this level,
elective options are important because they help students to expand their career awareness, technological
literacy, consumer Skills, and skills and knowledges related to the world of work. Such options play s
significant role in assisting students in making job-related decisions as they progress through the formal
education system. Students in the upper grades evidence a wide range of interests, abilities, and life goals.
With this in mind, designers of industrial arts/technology education programs must provide courses that
attempt to address the ywidest possible range of the students' needs and interests. In the industrial
arts/technology education program, not all students will study the same depth or type of content. For
example, courses and content may be tallored to a student who will find it necessary to exit school prior to
the normal completion time or who may be involved in advanced vocational-technical training as a portion of
the regular high school program. Industrial arts/technology education at the high school level will address
the following types of student needs:

1, To provide basic instruction for: (a) the elective student who seeks to explore more deeply the
avocational, cultural, and consumer aspects of American industry, (b) those students who will pursue
advanced education 1in areas of vocational, technical, industrial education, and the applied
sciences, and (¢) the reluctant learner, the prospective dropout, the culturally unique, and those
students yho may be entering the labor force either prior to normal graduation or immediately
thereafter.

To provide the students with practical and realistic learning situations that simulate the
world of industrial work.

To develop in all students those attitudes and attributes that ill assist them in becoming
productive members of soclety.




GoaLS OF TEACHING SCIENCE

Science Literacy

The primary goal of science courses In grades K-12 1is to promote science literacy. Before determining what
should be taught, science literacy should be defined. Science literacy {s the ability to perceive, compre-
hend, interpret, explain, and predict natural phenomena and to demonstrate such ability technologically. Many
science educators recommend that science literacy should be not a separate entity but an integral component of
the total curriculum. The perception, comprehension, interpretation, explanation, and prediction of a pheno-
menon should be fused into every area of the curriculum.

According to most science educators, a scientifically literate citizen should be:
aware that sclence is concerned with the empirical universe.
able to read accounts of developments by the scientific community.
aware that kuowledge developed in the scientific community is probable rather than absolute.
aware of the difference between theoretical and empirical concepts and laws.
aware of how bth empirical and theoretical concepts and laws come into being,
aware Of the scientifically accepted regulatory principles.
aware that theoretical and empirical laws may be descriptives comparative, or quantitative,

able to0 use theoretical laws in unifying ewpirical laws,

able to use empirical concepts and laws In a constant adjustment to the environment.

ahlte £5 erplaia and to predict events in the environment In a rational manner.
able to translate experience of the natural world into knowledge.
able to communicate with other citizens about knowledge and ideas about natural objects and phenomena.

able to communicate with other citizens about the use or control of natural objects or forces.
xii




Specific Goals

Aculeving science literacy involves attitudes, process skilis, concepts, and social aspects of science and
technology. This literacy is linked to a global awareness rhat knowledge is increasing arf a tremendous rate
and that this rapid increase affecrks society in a great varlety of ways. Based upon this hLeliel, the follow-
ing major goals of science are stated:

1. Fostering Positive Attitudes Toward Science and the Scientific Process

Developing a deep appreciation of the role of science and the scientific process will influence the way
students ti:ink about the environment and about their effect on the environment,

2. Developing Process Skills

The development of process skills is an integral part of science activities for students., Students should be
given opportunities to develop those intellectual processes of inquiry and thought by which scientific phenom-
ena are explained, measured, predicted, organized, and communicated. These experiences will gerve to rein-
force scientific concepts.

Basic Scientific Process Skills used in solving problems and making decisions include observing, inferring,
classifying, using numbers, measuring, using space-time relationships, communicating, predicting, and design-
ing experiments. Integrated Process Skills include controlling variables, defining operationally, formulating
hypotheses, interpreting data, and experimenting.

3. Acquiring Knowledge

Included in the basic science curriculum are those scientific concepts, principles, theories, and laws that
will enable the students to understand and interpret natural phenomena. Applying scientific concepts, prin-—
ciples, theories, and laws requires the understanding of cause-effect relationships; energy-matter relation-
ships; time-space relationehips; revolutionary, evolutionary, or catastrophic change; interaction of vari-
ables; systems; symmetry; and equilibrium.

4, Recognizing the Interaction of Sclence, Technology, and Society

The students should (a) understand the interrelationships of science, technology, and social and economic
development, (b} recognize both the limitations and the usefulness of science and technology in advancing
human welfare, and (¢) understand the concept of global ethics when new technologies arc used. S8cience and
technology are difficult to separate because scientists often develop new technology and new technology
produces new avenues for scientists to obtain new knowledge. Changes in science and technology may not always
improve society and may be the subject of moral, religious, and/or ethical questions. Such comtmoversial
issues cannot bhe solvgd in a science classroom but may be discussed. £
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PRIMARY PROCES: SHTLLL

Within the framework of the science classreom, nine basic procsss avills are siressed: (1) obszerving, (2)
inferring, (3) classifying, (4) recognizing avmber relations, (3} weasuring, (6) recognizing space-time
relationships, (7) communicating, (8) predicting, and (9) decision making. There is a propressive intel-
lectual development with each process. A brief description of eacl basic process follows:

OBSERVING

Observing is the use of one or more of the five senses to perceive properties of objects or events as
they are. Statements about observations should be (1) quantitative where possible, (2) descriptive
regarding change(s) and rates of change(s), and (3) free of interpretations, assumptions. or inferences.

INFERRING

Inferring is making statements about obhjects or events based uvn observations which are not the result of
direact perception. Inferences may or may not be accurate interpretations or explanations of observa-
tions. Inferences are based on (1) observation, (2) reasoning, and (3) past experience of the observer.
Inferences require evaluations and judgment. Inferences hased on one set of obsarvations may suggest
further observation which in turn requires modification of oxiginal inferences. Inferences lead to
predictions.

CLASSIFYING

Classifying is the grouping or ordering of phenomena according to an established schere. Objects and
events may be classified on the basis of observations. (lassifiication schemes are hased on ohservable
similarities and differences in arbitrarily selected propertiss. Classification lieys »re used to place
items within a scheme as well as to retrieve information frem a schennz.

RECOMNIZING NUMBER RELATIONS

Findir; cuwalitative rvelatiouships i+ not adeqguate when sl disg problems.  Quant .. o rwetaticmbies
amony, duta with symbols assis. ‘n ve.:'ving .ojarisonsnips,
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RECOGNIZING SPACE/TIME

Recognizing space-time relationships is the process that develops skills in the description of spatial
relationships and their changes with time. Tt includes the study of shapes, tiwme, direction, spatial
arrangement, symmetry, motion, and rate of change.

COMMUNICATING

Communicating is to pass information from one perscon to another. Communications may be oral, nonverbal
(e.g., gestures), written, or pictorial (pictures, maps, charts, and graphs). Communications should be
concise, accurate, clear, and precise descriptions of what is perceived.

PREDICTING

Predicting is forecasting what future observations might be; it is closely related to observing, infer-
ring, and classifying. The relisbility of predictions depends upon the accuracy of past and present
observations and upon the nature of the event being predicted.

DECISION-MAKING SKILLS

Decision-making skills are based on evaluation and synthesis. Decision-making is one link from science
to other areas oi the curriculum. Value Judgments generally should be based on accurate information
obtained scientifically. Evaluation implies value judgment based on many factors. Within the framework
of environmental science, many evaluations must be made. Decisions, especially those having social,
political, or ecpnomic consequences, are seldom made with only scientific considerationms.

Ags basic progressive, intellectual development proceeds in each process skill, the interrelated nature of
the processes is manifested in the five integrated processes: (1) controlling variables, (2) defining
operationally, (3) formulating hypotheses, (4) interpreting data, and (5) experimenting. A brief de~
scription of each integrated process follows:

CONTROLLING VARIABLES TO ANALYZE SYSTEMS AND FORMULATE MODELS

A variable is any factor in a situation that may change or vary. Investipators in science and other
disciplines try to determine what variables influence the behavior of a system by manipulating one
variable, called the manipulated (independent) variable, and measuring its effect on another variable,
called the responding (dependent) variable. As this is domne, all other variables are held constant. If
there is a change in only one variable and an effect is produced on another variable, the investigator
can conclude that the effect has been brought about by the changes in the manipulated variable. If more
than one variable changes, there can be no certainty at all about which of the changing variables causes
the effect on the responding variable.




DEFINING OPFRATIONALLY BY GATHERING AND PROCESSING INFORMATTON

To define opevationally is to choose a procedure for measuring a variable. 1In a =scilentific investipga-
tion, measurements of the variables are wade; however, the investlaunor must decide how to meusure each
variable. An operational definition of a variable is a definition detcrmined by the investigator for the
purpose of measuring the wvariable during an investigation; thus, diffevrent operntional definitions of the
same variable may be used by different investigators. :

FORMULATING AND USING DEDUCTIVE-NORMATIVE EXPLANATTONS

To formulate a hypothesis is to make a guess about the relatienships Lotween variables., A hypothesis is
usually stated before any sensible investigation or experiment is performed because the hypothesis
provides guidance to an iInvestigator about the data to collect, A hypothesls 18 an expression of what
the investigator thinks will be the effect of the manipulated variab.: on the responding variable. A
workable liypothesis is stated in such a way that, upon testing, its credibility can be established.

INTERPRETING AND COMMUNICATING SCIENTIFIC INFORMATION

The process of interpreting data may include many behaviors such as (1) recording dats in a table, (2)
constructing bar or line graphs, (3) making and interpreting frequency distributions, (4) determining the
median, mode, and range of a set of data, (5) using slope or analytical equations to interpret graphs,
and (6) constructing number sentences describing relationships between two variables. Interpreting data
requires going bgyond the use of the skills of tabulating, charting, and graphing to ask questions about
the data which lead to the construction of inferences and hypotheses. Interpretations are always subject
to revision In the light of new or more refined data.

EXPERIMENTING USING INTEGRATED PROCESS SKILLS

Experimenting is the process of designing a procedure that incorporates both the basic and. the integrated
process skills. An experiment may begin as a question for the purpose of testing a hypothesis. The
basic components of experimenting are:

1. Constructing a hypothesis based on a set of data collected by the investigator from observations and
inferences.

2. Testing the hypothesis. The variables must be identified aud coptrolled as much as possihle., Beun
must be collected and recorded. ’
Describing or interpretln® how the data support or do not suprort the bypotnsses 1, 0 e b
whether the hvpathesis s to he . ccapted. wodified, o re -cted.

Corgrrncting a reviggd Lo Dweodn o7 o N L i
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UNIT I FORCE
OVERVIEM: FORCE

UNIT OBJECTIVES:

The student will:
Identify the four energy systems.
Relate force t0 the four energy Systems.

Recognize the existence and effect of balanced and unbalanced forces.

LEARNING ACTIVITIES

Read pages 1-5
View and discuss video "Overview: Force."
List and give examples of each energy system:

-
A, Mechanical
Demonstrate arm wresgling

Fluid

(1) Check for pulse (heartbeat)
(2) Fill a balloon with air/water
(3) Demonstrate hydraulic jack

Electrical
Increase the number of batteries to increase Lhe intensity of the light

Thermal

(1) Conduct teacher demonstration on p. D-15
(2) Pop popcorm

(3) Boil water, then add ice

34
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UNTT I FORCE

Concept: Definition of Force

Ohjective 1. The student will define and describe force as it relates to mechanical, fluid,
electrical. and thermal Systems.

Concept: Measurements of force in energy systems

Objective 11. The student will measure and solve problems based upon the results of Force

measurements for energy systems.

Concept: Occupations in force-related technical fields

Objective T11I. The student will relate the concept of force to occupations in technical fields.




CONCEPT: Definition of Force

OBJECTIVE 1: The student will define and describe force as it relates to mechanical, fluid,

electrical, and thermal systems,

SPECIFIC SKTLLS

MATH ACTIVITIES

SUGGESTED ACTIVITIES

I. Force in Mechanical Systems

A, Describe unbalanced
forces as being able
to change the speed,
direction, or shape
of an object by means
of a push or pull,

Define torque as the
product of a force
arnd lever arm which
tends to produce
rotation.

-
Pressure in Fluid Systems

A, Define pressure. Tdentify it
as a vector or scalar quanticy.

B. Explain atmospheric pressure.

Voltage in Electrical Systems

A, Differentiate hetween AU and DC

curvent,

B. Describe how voltage 4is a
force—like quantity.

I.ab lMS]. P 23

Text, p. 3
View and discuss video "Force in
Mechanical Systems."

Demonstration 1DM, Torque,
Pp. D?B. D-fi

Text, pp. 44-50
Lab 1F2, Measuring Pressure, p. 63
Demonstration 1DF, Pressure, p. D=7

Lab 1F2, Measuring Pressure. p. 63

L.ab 1F2, Electrical Circuit, p. 87
Text, pp. 72-73

Lab IDE, Electrical Force. p. 0=-11
Lab 'Eil, Measurirp Voltage, p. 83




CONCEPT: Definition of Force

OBIJECTIVE I: The student will define ard describe force as it relates to mechamical, fluid,
electrical, and thermal systems.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

C. Describe how frequency relates - Text, p. 74
to alternating current.

Temperature in Thermal Systems

Define temperature difference - Demonstration 1DT, Temperature
as a prime mover in a thermal Difference. p. D-15
system.




CONCEPT:

OBJECTIVE Il:

Measurements Of Force in Energy Systems

measurements for energy systems.

The student will measure and solve problems based upon the results of force

SPECIFIC SKILLS

MATH ACTIVITIES

SUGGESTED ACTIVITIES

Force in Mechanical Systems

A.

Meas re scalar and
vector quantities
using appropriate
instruments and units.

Use scale diagrams to
determine the resultant,
given two or more
vectors.

Calculate tordque,
given the valmes for
force and lever arm
length.

Activity #1,
Lab 1MS1, p.

Activity #2,
Lab IMSI, p.

Activity #3,
Lab IMSI, p.

- Lab IM2, Mechanical Stress:
Its Cause and Effect, p. 37

- Lab 1M1, Measuring Forces,
p. 31

- Torque 3 bolts to specified
values using a torque wrench.




CONCEPT: Measurements of Force in Energy Systems

OBJECTIVE II: The student will measure and solve problems based upon the results of force measurements for
energy systems.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

II. Pressure in Fluid Systems

A, Solve problems for Activity #1, Text, pp. 44-45
density and specific Lab 1IMS 2, p. Lab |Fl, Specific Gravity, p. 59
gravity. Student exercises pp. 53, 54

Use the formulas P=F/A and P=ph, Lab IMS 2, p. Text pp. 46-53

to solve problems for force, Lab 1F2, Measuring Pressure,
pressure, or area in a fluid p. 87

-system.

ITII. VYoltage in Electrical System

A. Use various voltmeters to Lab 3El, Measuring Current, p. 8]
measure Vvoltage. - Lab 1El, Measuring Voltage, p. 83
Lab 1EZ, Electrical Circuit, p, 87
Suggested text material, pp. 75-76




CONCEPT: Measurements of Force in Energy Systems

OBJECTIVE II: The student will measure and soljve problems based upon the results of farce measurements for
energy systems.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

IV. Temperature in Thermal Systems

A. Read and record temperature on Lab 1MS4, p. 99 Text, p- 94
"F" and "C" scales.

B. Convert temperatures from “"F" to Lab 1T), Measuring Temperature
R, NEY gg RN, with Thermometer, p. 103
Text, pp. 94-95

Measure temperature Lab 1T2, Measuring Temperature
using a thermocouple. with Thermocouple, p. 107

Text, p. 96




CONCEPT: Qccupations in Force-Related Technical Fields

OBJECTIVE III: The student will T™:late the concept of force to occupations in techmnical fields.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

I. Occupations in Force-Related Fields

Research and list occupations ~ Invite guest speaker.
that require technicians to
measure, control, or otherwise = Conduct @ field trip.
deal with force, pressure,
voltage, and temperature in - View and discuss unit videos.
complex devices.
- Write a resecarch paper related
to a particular career.

- Congult Principles of Technology

Geeupational Information Appendix B.

+ Prepare oral report.

<+ Interview an individual who works
in a field that requires the
basic knowledge required in
‘this unit.




SUMMARY OF UNIT 1 FORCE

OBJECTIVE: The student will:

Summarize and discuss the principles of force as they apply to the energy sSystem

Learning Activities

1. Read the summary of Unit 1 Force, PP- I13-114.
View and discuss video "Summary: Force."

Review current occupations related to force.

Administer unit test.




UNIT 2 WORK
- OVERVIEW: WORK

UNIT OBJECTIVES

The student will:
Define and describe work zs a result of force causing change in a system.

Heasure and solve problems based upon the results of work measure-
ments for energy sSystems.

Relate the concept of work to occupations in technical fields.

Learning Activities

1. Read pages 1-6

2. View and digcuss the video, "Overview: Work."

List and give examples of each energy system:

A, Mechanical
{1) open and close a door (rotatiomnal)
{2) move an object from one place to another {(linear)

Fluid

{1) brake system

{2) syringe

{3) air shocks of auto
{4) inflating 2 tire

Electrical
(1) hand generator and/or bicycle generator
(2) wvoltmeter




UNITIT 2 WORK

CONCEPT: Definition of Work

OBJECTIVE 1I: The student will define and describe work as 1t relates to mechaniczl, fluid, and
electrical Systems,

CONCEPT: Measurements ¢f work in energy systems

OBJECTIVE The student will measure and Solve problems based upon the results of work measure-
ments for energy Systems.

CONCEPT: Occupations in work-related technical fields

OBJECTIVE III:; The student will relate the concept of work to occupations in technical fields,




ORJECTIVE 1:

CONCEPT: Definition of Work

electrical systems.

The student will define and describe work as it relates to mechanical, {luid, and

SPECIFIC SKILLS

MATH ACTIVITIES

SUGGESTED ACTIVYTIES

Work in Mechanical Systems

A, Define work in a linear
mechanical system as the
product of applied force
times the distance an
object moves.

Define work in a rotational
mechanical system as the
product of applied torque
and the angle in radians
an object moves through.

Define efficiency in terms
of work input and work
output.

Work in Fluid Systems

A. Identify and describe
what is wmeant by work
done in a fluid system.

pescribe how open and
closed fluid systems
are different.

Pre-video activity, p. T7-C
View and discuss video "Work in
Mechanical Systems."

Demonstrate rotational work
uging a torque yrench.

Read and discuss work and
efficiency as presented on page
11 of the text.-

Demonstration 2DF, Fluid Work,
p- D"'?
Texts, pp. 36-65

Text, pp. 36-37, fig. 2-10
Lab 2Fl, Work Done by a
Piston, p. 49




CONCEPT: Definition of Work

OBJECTIVE 1: The student will define and describe work as it relates to mechanical, fluid, and
electrical systems.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

I1I. Work in Electrical Systems

A. Explain the meaning of ~ Review and discuss video "Work in
voltage. Electrical Systems."

Describe charge as it - Text, pp. 66-67
relates to work,




CONCEPT : Measurements of Work in Energy Systems

OBJECTIVE II: The student wil) measure and solve problems based upon the results of work measure-
ments for energy systems.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

I. Work in Mechanical Systems

Calculate work and efficiency Lab 2MS51, p. 17 Lab 2M1, Linear Work and

in both linear and rotational Efficiency, p. 21

systems. Lab 2ZM2, Rotational work
and Efficiency, p. 27

Work in Fluid Systems

A, Explain the relationship Lab, 2F2, Work Done By a Water
between work and pressure Pump, p. 57
difference in a fluid sys-
tem:
Work=pregsure difference x
fluid volume moved.
Work=pressure x change in
valume.

Solve work problems (given Lab 2MS2, p. 45 Student Exercises, pp. 43-44
prassure and volume infor-

mation) in English and

51 Units.




CONCEPT: Measurements of Work in Energy Systems

OBJECTIVE II: The student will measure and solve prcblems based upon the results of work measure-

ments for energy sytems.

SPECIFIC SKILLS

MATH ACTIVITIES SUGGESTED ACTIVITIES

I11. Work in Electrical Systems

A. Define coulomb as a unit of
charge.

Use a multimeter to perform
measurements in an electrical
sSystem.

Solve electrical york problems,
given voltage and charge infor-
mation using W = Vg.

L

Explain how efficiency relates
toe an electrical system.

Activity #1, ‘ ~ Text, p. 67

Activity #2,
Lab 2MS3, p.

- Lab 2E] ,Work Done by a Motor, -
pr. 79-80

- Lab 2E2, Work Done by a Solenoid,
pp. 85-89




CONCEPT: Occupations in Work-Related Technical Systems

OBJECTIVE IIT: The student will relate the concept of work to occupations ip technical fields,

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

I. Occupations in Work-Related Fields Invite guest speaker and/or conduct
field trip.

Research and list occupations

that require technicians to View and discuss unit videos.

measure, control, or otherwise

deal with force, pressure, Write research paper.

voltage, and temperature in

complex devices. Consult Principles of Technology
Occupation Information Appendix B.

Prepare oral report.




SUMMARY OF UNIT 2 WORK

OBJECTIVE: The student will:
Summarize and discuss the principles or work as they apply to the energy systems.

- Apply the general formula for work in mechanical, fluid, and electrical energy systems.

Learning Activities

1. Read the summary of Unit 2, "Work,"™ pp. 91-92.
2. View and discuss video "Summary: Work."
3. Review work equations using teacher examples.

4. Review current occupations related to work.

5. Administer unit test.




UNIT 3 RATE

OVERVIEW: RATE
°UNIT OBJECTIVES

The student will:
Define and describe rate as movement per unit of time.
Define and describe rate as it relates to mechanical, fluid, electrical, and thermal
systems.
_ Measure and solve problems based upon the results of rate measurements for energy systems.
Relate the concept of rate to occupations in technical fields.

Learning Activities

1. Read pages 1-5.
2. View and discuss the video "Overview: Rate."
3. List and glve example of rate in energy systems.

A. Mechanical
(1) heart rate
(2) walking rate

(3) odometer
(4) metronome

B. Fluid
(1) gasoline pump
(2) aquarium pump

C. Electrical
(1) watt hour meter
(2) ammeter 82

b. Thermal
{1) thermometer
. {2) ftoaster
(3} wood burner
{4) thermostat
(5) Home furnace and air conditioner BTU rating
20




CONCEPT:

OBJECTIVE I:

CONCEPT:

OBJECTIVE II:

CONCEPT:

OBJECTIVE III:

UNIT 3 RATE

Definition of Rate

The student will define and describe rate as it relates to mechanical, fluid,
electrical, and thermal sSystems.

Measurement of rate in energy systems

The student will measure and solve proublems based upon the results of rate measure—
ments for energy systems.

Occupations In rate-related technical fields

The student will relate the concept of rate to occupations in technical fields.




CONCEDPT: Deiinirien of Rate

OBJIECTIVE 1: The student will define and describe rate as it relates teo mechanical, 1leid,
electrical . and thermal systems. '

SPECIFIC SKiLLS HMATH ACTIVITIES SUGGESTED ACTIVIT; LS

1. Rate in Mechanical Systems

A. Define linear rate as displace- Text p. 8
ment per unit of time and recognize View and discuss video, "Rare i-
it ar either a scalar or vector Mechanical Svetans.”
quantity.

Define rotational rate as angular Text, p. 13
displacement per unit of time. Demonstration 3 DM, Mechaniuval
Rate, p. D-3

Recognize linear acceleration as
the change in speed per unit of Text, pp. 10-i1
time.

i~

Rate in Fluid Systems

Define and describe rate Lab 3Pt, Measuring Liquid Flow
in a fluid system. , Rate 1in a Channel, p. 47
Text, pp. 35-40
LAB 372, Measuring Gas -Fiosy
Rates with an Orific., p. 53




CONCEPT: Definition of Rate

OBJECTIVE I: The student will define and describe rate as it relates to mechanical, fluid,
electrical, and thermal systems.

-+ SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

II1. Rate in Electrical Systems

A. Explain the meaning cof rate Text, pp. 40-4l .
and ampere in electrical View video, "Rate in Electrical
current. ‘ System."

Define and explain the Text, pp. 64-66
relationship between fraquency
and peried. )
Distinguish between DC and AC Use a galvanometer.
current.

e

Rate in Thermal Systems

Define rate as it applies to Text, pp. 92~97
the flow of heat through a Demonstration, 30T, p. D 17
thermal system per unit of Lab 3T1, Measuring Heat Flow Rate,
time. pp. 109-116 )
Lab 3T2, Measuring Cooling Rate,
pPp. 117-121




CONCEPT: Measurement of Rate in Energy Systems

OBJECTIVE T1I: The student will measure and solve problems based upon the results of rate
measurements for energy systems.

SPECIFIL SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

I. Rate in Mechanical Systems

A, Determine linear rate using Example 3-A, p. 9 Lab 3Ml, Measuring Linear Rate
appropriate units. . on Conveyor Belt, pp. 25-28

Determine angular rate using Example 3-C and 3-D, Lab 342, Measuring Angular Rate
appropriate units. p. 14 with a Stroboscope, pp. 29-33

Rate in Fluid Systems

A. Describe a volume flow—rate Activitry #2, Demonstration 3DF, Fluid Rate,
Lab 3MS2, p. 41 pp. 7-9

where (Qv) Qv =t2; and

a mass flow-rate (Qm) where Activity #3,
Lab 3MS82-3, p. 41

M
Qm = =

Use the fluid rate equations - Student exercises, p. 40
to find an unknown.




CONCEPT: Measurements of Rate and Energy Systems

OBJECTIVE II: The student will measure and solve problems based upon the results of rate
measurements for energy systems.

SPECIFIC SKILILS MATH ACTIVITIES SUGGESTED ACTIVITIES

IITI. Rate in Electrical Systems

A, Use rate equation for current Activity #3, 3El, Measuring Current. pp. 81-84
Lab 3MS3, pp-
I=&

t

Frequency formula Activity #2, 3E2, Measuring Frequency,
Lab 3MS3, pp. 87-90

Period formula T = % Activity #1, 3E2, Measuring Frequency,
- Lab 3MS3, pp. 87-90

Compare frequency of AC vscilloscope.
and DC,




OBJECTIVE II:

CONCEPT:

Measurements of Rate and Energy Systems

measurements for energy svstems.

The student will measure and solve prohlems based upon the results of rate

SPECIFIC SKILIS

MATH ACTIVITIES

SUGGESTEND ACTIVITIES

IV. Rate in Thermal System

A,

Measure and define heat/rate

in thermal systems using
both English and SI units.

Describe how specific heat
and heat capacity relate to
each other.

Describe how sensible heat
and latent heat relate to
each other.

Activity #1 and #2,
Lab 3MS4, p. 103-108

26

= Text, p. 94

- Text, P- a8

&




CONCEPT: Occupations in Rate-Related Technical Fields

OBJECTIVE 111: The student will relate the concept of rate to occupations in technical fields.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

1. Occupations in Rate-Related Fields

Research and list occupations Invite a guest speaker and/or
that require technicians to conduct field trip.

measure, control, or otherwise

deal with rate in energy systems. View and discuss unit videos.

Write research paper.

Consult Principles of Technology
Occupation Information Appendix B,

Prepare oral report.




SUMMARY OF UNTIT 3 RATE

QOBJECTIVEt: The student will:

Surmarize and discuss the principles of rate as they apply to the energy systems.

Apply the general formula for rate in mechanical, fluid, electrical, and thermal energy svstems.

Learning Activities

Read summary of Unit 3 Rate, pp. 123-124.
View and discuss video, "Summary: Rate.™
Review current occupations related to rate.

Administer unit test.




UNIT 4 RESISTANCE
OVERVIEW: RESISTANCE

°UNIT OBJECTIVES:

The student will:

Define resistance as it applies to mechanical, fluid, electrical, and thermal systems.

Define and describe resistance as it relates to mechanical, fluid, electrical, and
thermal Systems.

Measure and solve problems hased upon the results of resistance measurements for
energy systems.

Relate the concept of resistance to occupations in technical fields.

Learning Activities

l.

Read pages I-6.
View and discuss the video “Overview: Resistance.”
List and give examples of resistance in energy systems.

A, Mechanical
(1) parachute
(2) streamlining vehicles
(3) tires against road
(4) rubbing hands together

Fluid
(1) water valve
(2) different diameter water hoses

Electrical

(1) volume on a radio

(2) different wattage light bulbs
(3) different wire sizes

Thermal

(1) thermos bottle

(2) styrofoam cup

(3) wearing clothing to prevent heat loss

77
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CUNTIT 4 RESISTANCE

CORCEPT: Definition of Resistance

OBJECTIVE 1: The student wili define and describe resistance as it relateg to mechanical, fluid, electrical,
and thermal systems.

CONCEPT: Measurements of resistance 1n energy systems

ORBJECTIVE IT: The student will measure and solve problems based upon the results of resistance measurements
in energy systems.

CONCEPT: Occupations in resistance-related technical fields

OBJECTIVE I1I: The student will relate the concept of resistance tO occupations in technical fields.




CONCEPT: Definition of Resistance

QOBJECTIVE I: The student will define and describe resistance as it relates to mechanieal, fluid,
electrical, and thermal systems.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITLIES

I. Resistance in Mechanical Systems

A. Define and identify friction Text, p. 8 :
as the primary resistance View and discuss video. "Resistance
force in mechanical systems. in Mechanical Systems."

Distinguish between kinetic Text, p. 9
and static friction. Pull a brick with a spring scale
) demonstrating static and kinetic
friction.

Describe ways to reduce or Lab 4M1, Reducing Friction with
increase friction in Lubricants, pp. 25-29
mechanical systems.

Recognize drag as a forr of : Text, p. 13

reSistance. Drop a flat and a crumpled sheet
of paper to show drag.
NMold open hand in front of
strong fan in various positions
and describe the force on the
hand.







CONCEPT: Definition of Resistance

OBJECTIVE I: The student will define and describe resistance as it relates to mechanical, fluid.
electrical, and thermal systems.

SPECIFIC SKILILS MATH ACTIVITIES SUGGESTED ACTIVITIES

E.

Describe the difference between
resisters in series and parallel
circuits.

Describe the difference between
fixed and variable resistors.

Discuss positive and negative
effects of electrical resistance.

Text, p. 70
Teacher-maie demonstration
showing resistors,

Teacher-made demonstration showing
good and bad effects of resistance




CONCEPT: Definition of Resistance

OBJECTIVE I: The student will define and describe resistance as 1t relates to mechanical, fluid,
electrical, and thermal systems.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES :

IV. Resistance in Thermal Systems

A. Describe the nature and effects - Text, p. 97
of resistance in a thermal
system.
e B. Define thermal conductivity as -~ Text, pp. 98-99
it relates to resistance, -~ Demonstration 4DT, Thermal
temperature difference and Resistarnce, p. D-15.

heat-flow rate.




CONCEPT: Measurements of Resistance in Energy Systems

OBJECTIVE II: The student will measure and solve problems based upon the results of resistance
measurements in energy systems.

SPECIFIC SKILLS MATH ACTIVITIES 'SUGGESTED ACTIVITIES

I, Resistance in Mechanical Systems

Solve problems using the Lab 4MS81, pp. 19-22 - Lab 4M1, Reducing Friction with
relationship between fric- Lubricants, pp. 25-29

tion, and the force pressing

two surfaces together {(f=uN).

II. Resistance in Fluid Systems

A. Use the equation, Rf = %% to Lab 4MS2, pp. 47-50

calculate an unknown and
show that fluid resistance
obeys the unifying principle
of a "force” divided by rate.

Measure fluid resistance in ) ~ Lab 4F1, Measuring Fluid Resistance
the laberatory: and express . in Pipes, pp. 51-56
it in appropriate units. ~ Lab 4F2, Measuring Resistance
in Air Filters, pp. 57-62
= Sub~unit 2, student exercises, p. 45




CONCEPT: Measurements of Resistance in Energy Systems

OBJECTIVE II: The student will measure and solve problems based upon the results of resistance
measurements in energy systems.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

I1%1. Resistance in Electrical Systems

‘A, Use the Ohm's Law equation Examples, pp. 65-67 Text, pp. 65~67
R=V/I to solve for an unknown Activity #2,
in correct units, Lab 4MS83, p. 79

Use instruments to determine Lab 4El, Ohm's Law and Series
resistance and current in Circuits, pp. 81-85
series circuits.

Use instruments to determine IL.ab 4E2, Ohm's Law and Parallel
resistance and current in Circuits, pp. §7-93

parallel circuits.

Resistance in Thermal Systems

A. Measure and calculate thermal Activity #1 and #2, Text, Pp. 100-104
resistance. Lab 4MS4, pp. 107-111

Define R-factor and how it Lab 4T1, Measuring Resistance of

relates to thermal resistance Thermal Insulation, pp. 113-118
when it is increased or

reduced.




CONCEPT: Occupations in Resistance~Related Technical Fields

OBJECTIVE ITI: The student will relate the concept of resistance to occupations in technical
fields.

SPECIFIC SKILLS MATH ACTIVITIES SUGGESTED ACTIVITIES

I. Occupations in Resistance-Related Systems

A. Research and 1list occupaticns Invite guest speaker and/or
that require technicians to conduct a field trip.
measure control or otherwise .
deal with resistance in View &end discuss unit videos.
mechanical, fluid, electrical,
and thermal systems. . Write research paper.

Consult Principles of Technology
Occupation Information Appendix B,

Prepare an aral report.




SUMMARY OF UNIT 7 FORCE TRANSFORMERS

ORJIFECTIVES: The student will:

Recognize that force transformers usuvally ampliily an input such as force, torque, displacement, or
vpeed resulting in a mechanical advanrage.

Learning Activities

1. PRead summarv of Unit 7, Force Transformers, pp. 131-133,

View and discuss "Supmary: Force Transformers.”
Review current occupations relzated to force transformers.

Admninister unit test.




APPENDIX A

To the Teacher




Aruitoxt provided by Eic:

To the Teacher

How’s This Teacher’s Guide Organized?

Welcome to the teaching of Principles of Technology (PT). The Teacher's Guide to ihis course consists
essentially of these introductory pages. the student text. a farge number of separate teacher-guide Dages and
an Appendix. Why is this arrangement ysed? Because the Principles of Technoiogy course invyives the use of
video, laboratories. student readings and exercises. teacher demonstrations and discussions. 7 s Teacher's
Cuide provides you with a means to orchestrate these elements.

For example, you'll find the student text on nght-hand. consecutively numbered pages. All pages in the
Guide designated with a ~'T" before the page number present teaching suggestions, content notes and
answers to questions. {See Figure | beiow.} There are Teaching Paths preceding each activity within the unit.
The “T** designator indicates pages that have been wrilten to the teacher. Pages with the T designator are

not part of the student text.
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2. Teacher's aids.

b, Student text.

Fig. 1 Teacher's Guide/Student Text Example.




PAFulToxt Provided by ERIC

Asun Frgure 1 vme Curde 2rnv:0es vOu with acceDian'e answers 10 questions asked Or the student n -he
text The teacher ; hage alsc oren relates ngures of DOIMONS of tna 1ex1 to the v:deo. Orher nages ot the Gude
contain expianatons. recommendalions fOr procedures in Dresenting «:deo segments, 140 precautions
‘desigrated with toe A CALTION svmbol, demonsiranons trat veu can oerfarm. and $0 ionh.

Teacher gemonstranons are located in the back of the Teacher's Guide n the second Aopendix. il
page numpers in this Apoerdix are designated with a "D’ beiore rire nage number.; Demonsirations are
wnitien in a step-Dy-s1ep fashton. with ampie expianation provided apout nOw to set Up equipment. the
correct procedures Lo use «n compieting the demonsiration. etc Ynu mav wish to ask students o heip vou do
these demonsirattons—of select students to do the demanstrations—ta n e students extra involvement
throughout the course,

Care has been taken 1n PT development to account for the individual differences among students.
Thererore, the Appendix located in rhe student text contains Presaratory Math Skils Labs. For example. in
Lt 1, ~*Focce,” there ar2 four Oreliminany math execcises. These acivities should be used if students need [0
deveiop thewr matn skills 0 order to bring themseives “up to soeed’ :0r Lt 1 math ability requirements.

Other auxiiary feaching aids inc’ude Student Challenges, iocated at the end of each subunit. These
Jctivines are Drovided tn motivate vour brightesi students. In addition to this auxifiary portton of the text. there
15 als0 3 Unit Breikdown. which provides a nandy reterence to the sroposed activities within each unit. and
the Giossarv. wmich defines terms that are used in the text with which vour students may not be famuliar. You
may find that referring your studenis to the Glossary at the beginning of 2ach unit of study will heip them
rackle ine text with more copndence.

Npte rhat thisis a 8eneral otan.

in using the guide, remember that it’s only a road mao: i.e., the Teacher's Guide 15 not a set of rigid
ruies that must be foilowed. The Guide cenanly isn't intended to inhibit vour ingenuity or curiosity—both of
which you will undouptedly wish to use—in order 10 make the course more interesting 10 your students and
to yourseli. This Guide assummes that you haven't read similar materal 10 connection with PT. However,
auxthary material. such as the PT Implementation NoteDook and PT brocnures. may contain additional
irtormation that can be useful to you.

The Principles of Technoiogy staff reCOgnizes thar vou, the teacher are the 'froni-line’” —that vour input
is Crucial to the success of the course. Consequently, 3 Major eqort nas Heen made to deveiop Princrples of
Technology 10 meet vour teaching needs, as well as vour students ‘earming needs.

Why Is There A Need For Principles of Technology?

Prn¢iples of Technology is an up-to.date. technologicailv sispestcated svstem ot astruction, PT
mCreases the levoility of students entering the 10b marker apg (mereoy ncreases thesr chances ot finding
empiloyment—and of reiraiming themselves as therr careers deveon. naddition (he two-veadr Course 15
dructured 10 meet the cnterta fof accreditation in hoth 2enerat acadermic Migh schools and v ocanonat schoaois.
PT provides insiruction 0 the fundamentai principies or iechnology. The need for a course jike PT has been
expressed by many persons In vocational education. :including rre Nanonal Commission on Secondary
vocational Education,

The central idea of this Curriculum is that a techmicaily valid. uninang approach s benefcial 10 the study
ot the basic energy svstems—mechamcal, tluid, electrical and thermai This spproach 15 achieved by showing
thal principles such as force. work. rate and resistance operate in 3 varailel wav among most systems, as
indrcated in Figure 2,




ENZRGY SYSTEMS

t PRIMCIPLES

MECHANICAL

MECHAMNICAL 2

FLUID | ELECTRICAL | THERMAL
(1} FORCE X X X ) 4
(2) WORK X X X APPLICABLE
(3) RATE X X X X
(4) RESISTANGE ¥ ) § X X
MECHANICAL AND FLUID Y
(5) ENERGY X X
FMAECHANICAL AMND FLUID 2
{6) POWER X p-4 X X
(7) FORCE MECMANICAL X ¥ NOT
TRANSFORMERS 5 APPLICARBLE

Fig. 2 Extent of unification principles in four energy systems. Units 1-7.

ENERGY SYSTEMS
PRIRCIPLES MECHANICAL | FLUID | ELECTRICAL | THERMAL
MECHARNICAL AND FLUID 1
NOT NOT
(8) MOMENTUM e CHANICAL AND FLUTD 2 APPLICABLE APPLICASLE
{9) WAVES AND WAVE CHARACTERISTICS
VIBRAT'ONS WAYE APFLICATIONS
(10) ENERGY |
CONVERTORS X X
{11) TRANSDUCERS ji4 X

(12) RADIATICH

ELECTROMAGNETIC

MUCLEAR
m-E
(13) OPTICS AND s
CPTICAL SYSTEMS LASER LIGHT

OFTICAL SYSTEMS

{14) TIME
CONSTANTS

X

X

Fig. 3 Extent of uniiication principles in rour energy systemns, Units 8-14.
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How Was £rinciples of Teclinology Developed?

Fanciples o Tecnnology s the result of theee Years of dey elopment. it represents tne cooperative affort
of 2 cansorium o1 os er 43 state and provincial vocational educanon agencees. the Center for Occupational
Rusear:zh and Development iICORD). and the Agancy ror Instructionai Technoiogy (Al T).

Dunni we-elopment, CORD and AIT prepared drafts of print matenals. scnpts of video materals. and
miot videos. These materials were reviewed by an independent eight-member team of spec:aiists in
vocaunnal educaron and astructional media, as well as by the state and provincial consortium agency
segresentanves. OF course, teachers were instrumental 1n the process of creating Principles of Technology. In
race teachers were crucial members of the PT team duning the pilot research. They provided data and made
racommendattons that resulted in modification of the instructional media. Thus. Principles of Technology
was—10 a large extent—tailored by expenenced teachers,

Arnciples of Technology 1 based on the Unified Technical Concepts (LITC) curriculum deveioped by
CORD. UTC is posisecondary instruction in applied physics that is taught ac community coileges. technical
schaols and a part of industry training programs.

Wheo Developed Principles of Technoiogy?

Principles of Technology was developed by a consonium of 43 L.5. states and Canadian provinces.
Frojest staff consistea ©f a team from two nonprofit rganizations: the Agency for Instructional Technology.
ot Bloomington. Indiana. and the Center for Cccupational Research and Development. of Waco. Texas.

The Agencv for instructional Technology [AIT) is a nonproiit American-Canadian organization
established 1n 1973 to strengthen aducation through technology. (n cooperation with state and provinciai
agencies, AIT develops instructional materials using television and computers. AlT also acquires and
distmbutes a wide varnety of television. related print. and computer matenals for use as major learning
resources. It makes many of these matertals available in audiovisual formats. From April 1973 to july 1984,
AT was knowr as the Agency for Instructionai Tejevision. [ts predecessor organization. National
Instructional Teievision, was jounded in 1962,

The Center for Occupational Research and Deveicpment {CORD) conducts research and develepment
activities and disseminated curricula for technical and occupational training. During 15 10-vear history,
CORD has deveicped over 46,000 pages of instructional materials for technicians on 16 major projectsin
advanced-technology areas. CORD projects are sponsored by contracts with rederal and state agencees and
groups of interested aducators and industries. CORD products are used by industrial vocarional high school
programs throughout the world.

in develop:ng the i+ student texis and 14 teacher’s guides of Principles of Techrnology. CORD ensured
that the content was toth current and broad $o that students would be prepared 1o meet the changing
derangs of tne technwcal workpiace. CORD recognized thst only a course of study emphasizing basic
Physicai principias and related fundamental mathematics could achieve this goat.

The 80 Principies of Technilogy video programs created by AIT enliven the print materral by
demonstrating its real-world application and showing on-the-job technicians who explain how technical
onnciples apolv o what they do. !n collaboration and with careful thought. CORD and AIT have combined
varied methods and medis to develnp logical, pedagogically sound matenals that bring students into the
world of work.

Principles of Teckriology abs give students hands-on experience as they develog phvsics and
mathematics skilis anc learn the way these skilis relate to specific occupations. Beth remedial and advanced
fearmimg paths are available to Principles of Technology students. Work with classroom pilot-teachers and
students contribuied greatly to the refining of the course and augmented the regular activities of review team
members. Finally. important advice of curricuium design came from the consortium's state and provincial
LeCational education leaders.




How Do You Begin To Teach
Principles of Technology?

Principles of Technology \PT) is a high school course in appiied physics for those who £ian 1o gursue
careers as technicians—or just keep pace with the advances in modern technology. PT blends an
understanding of basics and principies with practice. Furthermore. PT builds a firm foundation for
understanding technology—with today's technology and tomorrow’s technology.

In content, PT is a two-year course that has 14 vnits. Each unit 1s devoted to the study of animoonant
concept that undergirds technology—a concept like force, work, rate, resistance, energy or power. £ach
unit explains what the principie is and how it’s used in mechanical, fluid, electricat and thermal svstems.
€ach unit builds on the knowledge learned in the previous umt. Thus, the 14 units. when taken together, heip
one understand modern. interdisciplinary syste ms—like robots—where mechanical, fuid, electrical and
thermal devices ofien work together, and where many important principies are applied.

-

What Are The General Course Characteristics?

i. Goals

A, Students wiil learn principies of technology and will use the assoctated mathematics.

B. Students wifl recognize that tecnnicians must understand basic iechnical principles,
that these principles undergird the world of technology. and that these principles apply
to the mechanical, fluid, electrical and thermal energy systems found in technological
devices,
Students will develop confidence in their ability to understand and apaly scientific
concepts and principles.

. Educational and Vocational Utility of PT

A. PT suoports and strengthens current vocational technical programs over a hwosyear
sequence, usually beginning at the eleventh-grade level and continuing through the
twelfth grade. {(PT may be adapted by schools for use prior to the eleventh-grade level
or subsequent {0 the tweifth grade.)
PT better prepares students ior future techmicai education :n emplover-based training
programs and postsecondary schools.
PT satisfies one Or two years of the science requirement ror high school graduation
in most states and provinces.

th. Target Audience
A, Students
1. Are primarily eleventh-grade level students interested in technical
careers. (The second year of the program is for students who have
compieted the first year of Prnciples of Technology. )
2. Should have completed one vear of high school mathematics.

instructors

1. Are faculty who have an interest in vocationalftechnical students.

2. Are either familiar with—or willing to become familiar with—the physics
and associated mathematics in the coursz, or who will team teach with
others who are qualified in each area of speciaity.




iv. Content
A, Instructional Design
! Science content consists of
a. Faurteen hroad-based physics corcepPts reiev ant 10 the technological
workplace. Each concept is organized 1na unit of instruction.
b. The techmical concepts of Force. Work, Rate. Resistance, Energy, Power
and Force Transformers are the first-year units.
The techmical concepts of Momentum, Waves and Vibrations, Energy
Convertors, Transducers, Radiation. Light and Optical Systems ana
Time Constants are second-year instructional units.
The sequence of instruction is
a. First seven units must be taugnt in order.
b, Second seven umis may also be taught in numbered order or in the

aptional paths shown :n the figure below.
“Note that Momentum must be taught first before choosing anv of the

other seduances,

Mathematics Content
a. I5s deterruned by the phvsics content.
b. Botk S1 and Engish units Of measure are used.

TiME
CONSTANTS

!

LIGHT AND
FORCE TRANSFORMERS APTICAL

SYSTEMS
LIGH)

1
R | e

RADIAT G

ENERGY TRANSDUCERE RADIATION
- TRANSDUCERS

i
T . Y

AELSTANCE ENERGY
L_.____..A. CONVERYORS WAVES ANO
' TIME VISRATIONS ENEAGY

CONSTANTS . CONVERTORS

.4
A
WA VEIS wND r ?

VIBRATIONS

MOMENTUM

&

l l‘---v-v-n--.-{--.n--..-l

- ‘ FIRST vEAR i
FORCE o UNITS 1

Mam A fiman rmam-

" YEAR UNITS
UNIT 1 THRU 7

a. First vaor, b. Second year, numbered ordes. <. Second vear. oPtionat Paths.

Fig. 4 !nstruction Linits in Priaciples of Technology,
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Treatrment of Content fir: all project materiaiss

1. Whenever possibie. technical concesnts are related to technicians and devices
i the context of the workplace,
A wide range of techmicians and devices are shown.
The video and print correlate in terms of textuai and graphic illustrations.
TerminolOgy IS cONsistent in Projec! components.
Language and reading levei are approgniate ror high schooi
vocationaiftechnica: students.

‘-ﬁu'ﬂi‘

What's the Suggested General Teaching Plan?

Each of the 14 technicai concepts is covered in a unil of study. The suggested teaching plan generaily
requires 26 classes of 30 minules each for each undt. (See-Tadle 1.}

TABLE 1. General Teaching Plan

UNIT
QVERVIEW
CLASS 1

SUBUNIT 1
CLASS 2 - 7

MECHANICAL

SYSTEMS

SUBUNIT 2
CLASS B - 13

FLUIOD
SYSTEMS

SUBUMNIT 4
CLASS 14 - 19

ELECTRICAL
SYSTEMS

SUBUNIT 3 M
CLASS 20 - 25

THERMAL
SYSTEMS

UNIT Legend: .
SUMMARY Q: Unit Qverview Video
CLASS 26 Ci. C2: Video. ciassroom discugsion, gdemonstranion
M: Math laboratory
L1. L2: Laboratory practice
R: Review of current subunit
S: Unit summary/Video

Note that this is a 8eneral plan. Difierent units will have different plans. Thus. Unit 1. “"Force,” is
preceded by an extra class that provides an introduction and overview of the entire course. Atter this initial
ciass. the general plan isthe same. [n subsequent units, the firsy class is devoted to an introduction and
overview of the unit—rather than the course, This *'Unit Overview’ class is, of course, shown in Tabie i. (See

the Breakdown of ""Force’ at the beginning of Unit 1.) The teaching pattern depends on how many subunits
are included in the unit. (See Figure 2 on previous page.}

The last class of each unit—generally the 26th class—is designed for a unit review/summary and test.
The 24 or so intervening classes are divided into four subunits of six classes each.




GRS 10 TRe UGy OF 2 DA T L P 1EChNICST LONTREI 3L 2y (i

e pndee cnngderation—such ag mechanical, flud, elecrcal ~ e o

Povdssna Unit b cForce.” i des ed to the study oF f9 I8 en St Rafw Lo

: Aa.nt s devoted 10 a study OF pressure (a forceitke Quast. ! o fwna s,ai0ms, ;) ¢

el nveiems, Subunit 415 8 study o temperature (A tNer nal SySiEm: T

TaealnT a3t 3o gralor and the activities assocaiad with each desigrator.

[N

wi Desgnstors —The class designators shown :n Table 1 have the following intessretations:
sl AT0OR INTERPRETATION
i = The first class for each unit .5 devoted to an gverview 2, ot Lo

A video program is shown, a class discussion conducies, and ¢
reading assignment given.

During the second class (C1). students view a videw nrogrars.,
discuss both the video grogram and their previous readirg
assignment. and 2.2 given a New reading assignment,

During the third ciass (C2). students observe a teacher
demonstraL.en, discuss this and their orevious rewding 1ssiynms =

2nd complete the Studant Exercises in iie taxtbook. The |gz2her
reviews student mastery of Student Exercises with the studen:
Reading assignments for the topics t0 be covered in the agw: 733
the Math Skils Lao (M3, should be mzde by theteachar,

The fourth class—the Math Skiils Lab (M)—-consists ¢f pactcs
activities to strengthen those mathematical skiils studeni; 1eed w0
deal witi1 the technical content presented in “*C (™ and “*C2~
ciasses. Dunng this class, the teacher guides students threugh
series of axamples and problems in the math practice xercises. Al
the ead of this class, the teacher assigns students to group- ‘n
preparauon for the application labs (L1 and L2}, and a2
material to be read in preparauon for eacn lab.

e~ The sifth class is the concept apolicaticn lab (L1} Tha teechar
" overviews lab one forhe eniire class. Thea the enure ziass,
werking in small groups. may complete fab one, Students sre ¢ van
a reading assignment (0 prepare them for L2's activitic .
— s e [Juring the sixth class. concent applicarion ladoratary oLl

student: corrpieie the lab not worked on during congent
application lab one,

e s e i e iine The s@venth class cOntisis 0f & review R) and 2n oo v 2ivaes Toe
: teacher gives the reading assignment from the aext .uiums.

w2 ard d ree——————2gF The ighth through twentyoiiftn classes repeat the paren. Q71
CZ. M, L1 L2 and Ry but tocys on different energy sysier s

s e i e e T twenty-sixth class (S) provides for 2 unit summasyigview 3ad
optional test that covers the unit.
Tese Allocetions
S Lltsvouen instrection, mathematics laboratories and application labs are designed for
Smincte olsse penods,
Carres oy e tsmitioed. depending on your school's administrative requirements,
- Lach sudent study assignment will requirz about 30 minutes,
2 1eacher’s preparation for each period during the initial year should range from
G R minules.

Q
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i1, Equpment Requirements
in the process of identifving and s¢isciing equipment 107 the agplication laboratones. consideration
has been given 1o <0t [ACtOrs. the vbiity oF rguipment fof mulli-uie and the eouismment's adaprapiity for
'earning/illustrating the techmeal concepts presented in Princ:pies of Technology.

V. Speaking of Problems
Note again. that this Guide is onlv a Guide and cannat substitute for vour own experience and
ngenuity in solving orablems that may atise 1n teaching this—or anv othar—course. Here are samples of
s0me of the proolems that nave come up during the PT pidot test—and some of the solutions discovered
bv PT teachers.

¢ ““What if the proper [aboratory equipment 1s not availabie?”

. I thes case. you rmght improvise the “‘next best” equipment: do another experniment for
which equipment is available: or. as a last resort. descnioe the experiment. ts purpose. and its
expected outcome.

* ““What if the class falls behind schedule?”

In this case. yvou might combine two classes—C1 and C2 for example—but vou should
avoid changing the suggested sequence afinstruction, '8ut den't iarget. the schedule is st
a guide.)

¢ “\Whatif there are 1go few lab stations. say three ror 13 studentsi””

In this case, you might have students take turns. doing labs on different days: you might
have students work together in pairs or teams; or you might divide the class in half, part of them
daing one lab while the rest are doing another and then changing piaces.

* “What if there’s a wide diversity of student ability?”

aany piiot test teachers have discovered that this situation peowides a perfect apportunity
10 utilize peer teaching.

o “What if | feel weak in teaching physics or mathematics?”

In this case. you might want 1o arrange to team teach the course with a physics or
mathematics teacher or arrange ior a physics or matheraatics teacher to come in only when needed
as a resource person,

Other sources of help include your principal. other adrministrative personnel. other teachers wno
have already taught Principies of Technology, colleagues who are impiementing Principies of Technoiody in
other schaols. your state or pravincial consortium representative—as well as CORD andfor AIT.

if you need help with Principles of Technology. contact your state or provincial consortium
representative or call CORD at 1/806/231-3015. CORD developed the print portions of the course.
Call AIT at 1/800/457-45¢9. AIT developed the video.

It's to your advantage to explore the nature and availability of these potential sources of help even
before you need help on a serious problem. You wi then know to wham you can turn and what heip you can
expect when the need arises.

And now. best wishes for a good experience teaching Principles of Technology. We hope that you rind
satisfaction in knowing that you are one of those who work 1o advance vocational education. who prepare
students for the new “‘technological society.”” and who find personal enjoyment in teaching this course.

64-9
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Teaching Path for the ‘Overview’
Principles of Technology Course

RESOURCE MATERIALS

Video: “Ahout Principles of Techrology ™’
Student Text: NO previous assignment has been given.,

This video is an “Overview’’ or the two-vear course, Principles of Technology. It's
an arientation video. and i can Ge used witn community groups s well as with
students.

CLASS GOALS

In this introductory session. vou should help your students understand the
following:
1.  Themeanming Of "svstem’” and “'subsystern.”
2. Themeaning of "prnncipies.” when ysed 10 explain the operation of systems
and subsvstems.
The advantages of learning principles rather than mere descriptions or
procedures of operation of svitems.
The structure of the course—
Video presentations Demonstrations
Student text Hands-on laboratories
Classroom discussions Review sessions

CLASS ACTIVITIES

Since the students coming to this first class will not have had an opperntunity to
prepare for class by reading the text. you'll need to do most of the work. Show the
video. Discuss the video. Then, if time remains, preview the student text,

I.  If you haven't already done so. read the introductory pages in this Teacher’s Guide
in detail, Note the generai and overview features in particular. since these relate to
the main thrust of the video.

Read the next page-—-""Before the Video." ~"Summary.”” and “"Discussion

Questions.””

Preview the video berore showing it 10 vour class. Check the “"Overview " video

aganst the suggested pre- and post-discussion questions. List questions of vour

own. 1n addition to—or in place of—those suggesied questions.

Before viewing the video, you may wish (o ask the questions in the "Berfore the

Video' section (next page! Of use your own questions to prepare the students for

the viewing. Similarly, you may wish simply to read the "“Summary’ section. or 10

supplement it with information gained from yOur own treviewing. In any case,

both discussion and summary Gefore the program are advisable.

During the discussion after the program. focus on the most significant points.

You'll probabily wish to leave some tume for a review of the student text. as

suggested below.

Inthe remaining time, distribute the student texts of Unit 1, “'Force.”” Review the

text's main features. Point out such aids as the Table of Contents for each unit. the

Learning Paths for each subunit. the Student Exercises. the Preparatory Math Labs

and the Glossary. Explain why many subheads are written as questions (to help as

study aids).

Ask students to read Unit 1's ' Overview'” before vour next session.

64=10
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‘About Principles of Technology’
A Video Overview of PT

BEFORE THE VIDEO

Teil students.viewers that thev're going to see a video program that gescr.nes the
Principies of Technoloev course.

SUMMARY OF THE ViDEO

This video program introduces students. and others who may view i, to Princizies
of Technology It explains how, n the world of modern technology. one can be
successtul if he or she understands the technical principles and concepts beng apoied
in the workplace, The viewer learns that it's important to understand the science bepind
the technoiogy.

A preview of upcomung video segments and student-teacher classroom evenis
shows students what to expect as ;hey work their way through the course.

Viewers will learn now the ~“orincipies of technology* are toois for tne brains of
modern technicians—and how triey'{l be using these tools 1n classroom discussions and
laboratory hands-on experiments tmath and science).

Students will learn that a system in anv combination of parts will work together to
do a specific job. The video shows exampies of mechanical, fluid. electncal and thermai
systems. These systems actin similar ways. Basic principles such as force. rate and
resistance all operate “'across the four systems.”

The program teils viewers what's covered in the 14 units of the course. The video
concludes by stressing that anyone who understands what makes things work will be
better prepared to meet the changes tomorrow’s technology will Dring. since
“technological literacy”’ means incorporating change and new information throughout
one’s lifetime.

DISCUSSION QUESTIONS ABOUT THE VIDEO

1. How have technician jobs changed in the last several vears? (Advanced
technoiogy has resulted in improving the performance of eQuipment. Because of
these improvements, technicians must be farmiliar with several technical aress
rather than Jearning a traditionai skiil area.:

How would an understanding of the Principles of Technology benert a recent PT
graduate when hesshe applies ror a j0b 1n 3 technoicgicai fieid? (The tra:mng
required for a specific job will be minimized. since basic principies are a'readv
knowr and only particular job skills need to be learned.)

When technology changes and gets more complicated. which techmictans wiil be
best able to cope with the changes? (Those techniCians who nave a reserverr of
basic technology principles to draw upon will De best able to cope with change,
This ability will aliow the technician to have the ability to change and adapt to new
information.)




Notes on Teacher's Guide
Principies of Technoiogy

BREAKDOWN OF
UNIT 1: This smeet g es vOU an Overview Of the activities within Uit 1.

TEACHING PATHS: Teaching Paths are numbered as 'T"" pages. Teaching Paths usuatly are on the
nght-hand side of your Guide and have fines running venicallv {the length of
the page! 10 help you locate them. The Teaching Path for the subunit review 15
on the left. You'll find a synopsis of each video segment behind the Teicning
Path for the Overview. one for each subunit, and one for the Summary of
Unit 1, Teaching Paths precede each section within each subunit: Overview
fQh: CY, 2 Math Skilks Lab iMy; and Application Lab ¥ (LT} Application Lab 2
1L2), the Review [R) and the Summary (5.

TEACHING TIPS: Hints about the matenals in the student text are usually located on the 'eft.
“and side of vour Guide. These oages are designated with 3 'T.” The answers
10 questions within the student materizls are also on these T pages.

GLOSSARY: The Glossarv is also pan of the student materials. You may wish to remind
your students that they rmust understand the vacabuiary in order 10 under-
stand the units of this course. Because this understanding is 50 important. you
may wish to discuss the words in the Glossary with your students before—or
during-—iher study of Unit 1.

PREPARATORY MATH

SKILLS LAB: These activities will assist your teaching of necessary rmath skills for Unit 1. ¥
yOU wish., yOu may omit these activities. The Preparatory Math Skills Labs are
pari of the student text and zre located in an Appendix for easy student

reference,
END-OF.UNIT
STUDENT
EXERCISES: These questions 2re part of the student text. They will test your students’
krowledge of the matenat in this unit. .
DEMONSTRATIONS: Demonsiranons are {ocated at the back o1 vour Guide in the Appendix. There

sore. these pages are prefixed with 3 "D There's a demonstration aclivity
tor each subunit of Unit 1. We suggest that vou conduct the demonstiaiion as
a part o1 Class C2; however. some instructors eiect to let students do the dem.
Grstration as & peers teaching experience Please note & CAUTIONS within
the demonstrations and throughout the student text.
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Breakdaown of Unit 1. Force
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Breakdown of Unit 2:

Designater

Suburnit Title

e g

‘Work'

Class Activity

“Qverviaw 2
Unit 2, .vorx

Dverview video on 'Work
Class Discussion

WORK
iN
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J2E on Electrical Work
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Breakdown of Unit 3; ‘Rate’
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Breakdown of Unit 3: 'Energy

Class Activity

x

Designater Suburmt Title
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Designator

Breakdown of Unit 8: 'Power’

L ———————— ————— .,

Subunit Titte
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TEACHING PATH - CLASS O

RESOURCE MATERIALS

Video: "Qverview: Force"
Student Text: "Overview: Force"

CLASS GOALS

When the students come to this class, they should have read the

"Overview" of Unit . in the teéxt. This information will be expanded and
reinforced througnout the rest of uUnit 1. [n this class, you should help
your students understand the following:

l. The definition of a force.
2. That technicians deal with four energy systems, which are:
4. Mechanical
b. Fluid
C. Electrical
d. Thermal
How pressure in fluid systems, voltage in electrical systems, and
temperature in thermal systems each acts like a force, and is said
to be a forcelike quantity called a "prime mover."

CLASS ACTIVITIES

l.

Show the video, "Overview: Force." See back of this page for a summary
of the video. Use suggested questions as a lead-in before turning on
vigeo. Use suygested discussion guestions after video has been shown t2
ampnasiza video highlights.

[ntegrata jgeas Presented in the video wiZn those discusseq in Lhe text.
Assign the text up to "What is Torque? +How 1s TOorgue Related to
Rotation?" to be read before coming to the next class--Class Cl.




ABGUT THE VIDER, “QVERYIZY: FORCE®

BEFORE THE VIDEQ

Ask students the foliowing question:

» What is the princtpal characteristic of a force or farcelike quantity
{the prime maver)?

Tall students that thay're going to see 3 video program about force.
Students should pay attention to (1) the characteristics of forces. and (2}
the ways pressure, voltage and temperature difference are similar to force.

Pressure, voltage and temperature difference are called "forcelikg quan=
tities,” because of these similarities.

SUMMARY OF THE YIDED

This vides segment introduces force as 3 push or pull that can cause
changa in the motion or shape of an agbject. Ysing examplaes fraw everyday
life and the warld of tachnology, the program shows that force can cause an
object to start moving, s3top Moving.-or to move in a different direction. A
force can also change the shape of an object, as when a car i3 put into 2
crushef or whén 3 person crushes a soft d¢rink can.

Pressure, voltige and tenperaturs difference are prime movers that act
like forces. Each causes movement within 1ts ocwn Xind Of systes: mechini-
cal, fuid, thermal or electrical. Blood flows through cur bodies and water
flows through pipes because of pressure. YVoltage causes the® movement of
electrons. This movement may be through wires and <ircuits, andesin parte-
makes possible the technology that allows us to praduce videa programs. Heat
eneardy moves from warmer 0 colder 2reas hecause Of temPe®raturs difference.

Because madern technoiogy often combines mechanical, elfectrical, therma)
and fluid systems in complex devices. technicians must understand 31l four
systems and the similarities among the four prime movers.-force, pressure,
voltage and temparature difference.

DISCUSSION QUESTIONS ABOUT THE VIDED

1. Describe a force. (A force i3 3 push or 2 pull that Zan cause an objact
to move, continue tO move, change direction. 3top mOving or slow down,
or changes the shapa Of the object.)

2., what do force, pressure; voltage and temperature difference have in
cammon? (They have the s&ae function in differant energy Systems and
act as prime movers,)

How doas an understanding of forces help technicians? {All work i3
based on applying forces, so technicians must understand force as the
prime mover in all systems,)
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APPENDIX B

Occupational Information Guide
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OCCUPATIONAL INFORMATION

Page
QVERVIEU: OCCUPATIONAL INFORMATION 2
TECHNOLOGISTS AND TECHNICIANS k]
ELECTROMECHANICAL INSTRUMENTATION AND MAINTENANCE TECHNOLOGIES 5
ZLECTRICAL AND ELECTRONIC TECHNOLOGIES 6
ENVIRONMENTAL CONTROL TECHNOLOGIES 7
CIVIL TECHNOLOGIES 9
ARCHITECTURAL TECHNOLOGIES 10
INDUSTRIAL PRODUCTICN TECHNbLOGIES 11
QUALITY CONTROL AND SAFETY TECHNOLOGILS 13
MECHANICAL 4ND RELATED TECHNOLOGIES 15
MINING ‘AND PETROLEUM TECHNOLOGIES 16
ALLIED HEALTH, DIACNOSTIC, AND TREATMENT TECHHOLOGIES 17
BROADCAST TECHNICIANS 18
TECHNICAL WRITERS 20
NEW AND EMERGING TECHNICAL CAREERS 21

HOLW TO USE THIS INFORMATION

This information is designed to be ysed with Principles of Technology to
provide teachers and students with occupatienal information. This mate-
rial should be used as teachers see the need when students desire occu-
pational information. We hope the teacher will cover all the occupations
with the students to assist them with career choices.

Phil Rollain
Project Coordinator
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OVERVIEW: OCCUPATIONAL INFORMATION

The selection of an occupation is one of the cost important decisions in a
person's life. For the young preparing for a careasr, questions abound as
to what skills are required in =ach field and how those skills may be at-
tained or refined. Furthermore, while vou may be aware of vour own in-
terests and abilicties, you face the perplexing choice of selecting a field
which promises the greatest economic and personal sacisfaction.

How much training does it cake to enter a particular occupation? 1Is ex-
perience important? How much can I expect to earn? Is ic difficulc to
find a job in cthis field? Finding the answers can be difficulc. However,
more resources are available than ever before to help you make an informed
career choice.

Each unit will contain occupational informacion on 46 different technical
posicions. The information shall be brief and te the point, and sctudents
desiring addicional information should contact their guidance department
or public library for these particular references:

1. Occupational Quclock Handbook, published and revised every two
years by U.S. Department of Labor, Bureau of Labor Stactiscics.

Dictionary of Occupational Ticles (D.0.T.) published by U.S.
Department of Labor {fourch edition).

Many crade assoclations, professional societies, trade unions,
induscrial organizarions, and state and faderal government
agencies are able to provide career information that is valuable
atid up to date.

Morth Carolina Careers is a microcorputerized, comprehensive
career guldance system designed to find occupations that macch
the student's own personality characreristics and preferences.
North Carolina Careers also provides in-depth, accurate, and
up—-to-date informacion on 300 occupacions and 143 training sices.

North Carolina Careers contains 141 different ways to describe
oneself or to obtain concise information on occupations in i1l

topic areas including::

Interests Wage/Salary
Aptitudes Hours of Work/Travel
Temparaments Physical Demands
Education Level Physical Accivicies
Environmental Condicions Indoor/Qutdoor
Employment Outlook Considerations
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Technologists and Technicians. Technologists and technicians provide the
technical assistance necessary for engineering, compucer, library, legzl,
and similar professicnal activities. They focus on the practical elements
of a job, leaving the policy, theory, and design aspects to others. ’

Technologists and technicians perform the day-to-day tasks needed to carry
out a project or run an operation. They may operate testing and mezsuring
equipment in a laboratory; make drawings of new designs; build models of
new projects; program computers; or guide airplanes to cheir destinacions.
They are employed in nearly every industry, wherever rechnical assistance
in a specialized area is needed.

Most technologists and technicians work closely with and are supervised bv
professional workers; for example, engineering technicians work with engi-
neers. They are usually part of a team that is engaged in a particular
project or operation.

In most specialities, technologists and technicians use complex electronic
or mechanical instruments, technical manuals, or other specialized materials.
Because of the diversitv of technologists and technician occupations, train-
ing requirements vary widely. A high school diploma is a minimum requisite;
most jobs, in fact, require specialized postsecondary training. Training

Ls offered at junior and community colleges, technical institutes, voca-
tional schools, and extension divisions of colleges and universities. These
programs usually emphasize practical courses and "hands-on'" experience in

a particular specialty. Programs vary in length. For example, most iegal
assistant programs require two years® work. ©On the ocher hand, prograrmers
complete four-year bachelor's degree programs.

In addition to® acquiring a formal education, technoleogists and technicians
often receive on-the-job training; for example, prograrmers Zenerallyv work
under close supervision for several months. Occasionallwy, technologists
and technicians cake additional courses to keep zbreasc of cechnological
advamnces in their specialty.

The knowledge and personal characteristics raquired in chese jobs vary, but
most technologists and technicians need a2 good foundatieon in mathematics
and the basic sciences--physi:zs, chemistry,.and biology. They must be able
to apply practical knowledge to solve particular problems. Because thev
are often part of a team, technologists and technicians must follow direc-
tions well and effecrively communicate their findings to.others. They nust
be patient, precise, and organized in their work habits. 4lso, most need
manual dexterity to work with various kinds of equipment, )
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This course, Principles of Technology, is designed to give the student the
first course in a technical career. 1t offers students a broad base of the
principles and concepts of technology so that they can build on it in the
years to come. This course helps students learn technological basics that
enable them to respond to changes in the marketplace as their career paths
unfold. The knowledge this course transmits 1s the basic information for
an increasing variety of advanced technology occupations, some of which

do not yet exist.




Electromechanical Instrumentation and Maintenance Technologies. A group of
instructional programs that prepare individuals either to support or assist
mechanical and electrical engineers, or to install and service electro-
mechanical equipment. Programs stress specialized, practical knowledge
related to the mechanical, mathematical, scientific, or cechnical aspects
of mechanical and electrical engineering, biomedical engineering, computer
science, and instrumentation design.

Biomedical Equipment Technology. An instructional program that pre-
pares individuals to manufacture, install, calibrate, operate, and
maintain sophisticated life-support equipment found in hospitals,
medical ¢enters, and research laboratories. Includes instruction in
the use of testing and diagnostic instruments; calibrating techniques;
potential hazards and safety precautions; and methods of installation,
repair, maintenance, and operation of the equipment.

Computer Servicing Technology. An instructional program that prepares
individuals to install, program, operate, maintain, service, and diag-
nose operational problems in computer systems arising from mechanical
or electrical malfunctions in computer units or systems. Includes
instruction in the underlying physical sciences and supporting mathe-
matics of computer design, installation, construction, programming,
operation, maintenance, and functional diagnosis, and how to detect,
isclate, and correct malfunctions. Programs describe the electrical
and electronic circuits and mechanical devices used in computer con-~
struction and their combination into systems in individual computers
or computing installations, as well as instruments used to detect
weaknesses or failures in electrical systems in computers.

Electromechanical Technoleogy. An instructional program that prepares
individuals Co assist mechanical and electrical engineers and other
managers in the design, development, and testing of electromechanical
devices and systems such as plant automated cortrol systems, servo-
mechanisms, vending machines, alevator contrels, nissile controls,
tape-control machines, and auxiliary computer equipment. Includes
instruction in assisting with feasibility testing of engineering
concepts; systems analysis (including design, selection, testing, and
application of engineering data); and the preparation of written re-
ports and test results.

Instrumentation Technology. An instructional program that prepares

individuals to design, develop prototypes for, test, and evaluate

control of measurement devices on systems, and to prepare graphs,

written reports, and test results in support of the professiocnal

personnel working in the field of instrumentation. Includes instruc-—

tion in the fields of electricity, electronics, mechanics, pneumatics,

and hydraulics as they pertain to the principles of control, recording i
systems, automated devices, and the calibration of instrumentation

units or systems.
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Electrical and Electronic Technologies. A group of instructional programs

that prepare individuals to support and assist electrical and electromic
engineers, and other engineers and scientiscs concernmed with the develop~
ment of lasers. Programs stress specialized, practical knowledge related
to che mechanical, machemacigcal, scientific, or cechnical aspects of
electrical engineering, electronic engineering, and laser development.

Computer Techneology. An instructional preogram that prepares individ-
uals to support engineers and scientists in the design, development,
and ctesting of computer and peripheral devices. Includes inscruccion
in electronic circuitry; prototype development and ctesting; systems
design, selection, installation, and testing; solid stacte and mig¢ro~
miniature circuitry to data sctorage devices; and the preparation of
reports and documentacion of test resulcs.

Electrical Technology. An instructional program that prepares individ-
uals to support an electrical engineer in che design, development, and
cesting of electrical circuics, devices, and systems for generating
electricity and distributing electrical power. Includes instruction

in model and prototype development and testing; sysctems analysis and
integration, including design and development of corrective and pre-
ventive maintenance techniques; application of engineering data; and
cthe preparacion of reports and test results.

Electronic Technology. An instructional program that prepares individ-
uals to supporc the electronic engineer and octher professionals in che
design, developmenc, modification, and tescing of electronic circuits,
devices, and systems. Includes instruction in practical cirecuit
feasibility; prototype development and testing; syscems analysis, in-
cluding design, selection, installation, calibration, and testing;
solid-scate and microminiature circuits; and che application of engi=-
neering data to specific problems in the electronics field.

Laser Electro-Optic Technology. An instructional program that pre-
pares individuals to assist engineers, scientists, or plant managers
in the assembly, instailation, testing, adjusctment, and operacion of
various types of lasers for various applications. Includes instruc—
tion in safety precautions and the optical, physical, and chemical
theory and application of each laser device.




Environmental Control Technologies. A group of instructional programs that
prepare individuals to assist in controlling either the internal temperature
of commercial and industrial buildings, or the levels of toxicity of in-
dustrial wastes. : ’

Air Conditioning, Heating, and Refrigeration Technology. An iastruc-~
tional program that prepares individuals to work in engineering depart-
ments or independently as entrepreneurs capable of designing, installing,
maintaining and operating small or medium air conditioning, heating, and
refrigeration systems. Instruction prepares individuals to work in a
commercial organization performing special tasks relating to design,
assembly, installation, servicing, operation, and maintenance of heating
or cooling systems, according to the standards of the American Society

of Heating, Refrigeration, and Air Conditioning Engineers, Inc. Iancludes
instruction in air conditioning, heating, and refrigeration devices,
equipment, techniques, and systems; evaluation of amount of heating, air
conditioning, or refrigeration capacity needed ro accomplish a particular
task; and instruction in the maintenance and operation of a system that
meets the requirements of the gask.

Air Pollution Control Technology. An instructional program that prepares
individuals to detect, measure, and control air pollution. Includes
instruction in the chemistry of combustion from. which the majority of
polluting elements ir the air are derived; the major sources of air
pollution, such as internal combustion engines, power plants, and in-
dustrial or home use of fuels; methods of sampling srmokestack; detec-
tion and source identification and analysis of air pollutants, both
gaseous and particulate; and the construction, use, calibration, and
maintenance of automatic samplers, recorders, and other analytical
devices.

Energy Conservation and Use Technology. An instructional program that
prepares individuals to support engineers or work independently to
identify and measure quantities of energy used in heating and cooling
or operating a facility or industrial process: assess efficiency in
the use of energy or the amount lost through wasteful processes or
lack of insulation; and prescribe remedial steps to conserve energy
within the system. Includes instruction in the utilization and con-
version of energy in its various forms; techniques for improving use
or preventing loss of energy; and the quantification of the net mini-
mum or optimum energy required in a given system or process.

Sanitation Technology. An instructional program that prepares in-
dividuals to support sanitarians, and others responsible for health
and sanitation factors, by determining the nature and amount of bac-~
teria and chemical contaminants in water, wastewater, and food pro-
cessing. Includes instruction in sampling, culturing, and idemntifying
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pathogenic or other organisms; determining the relative amounts of
contaminants in food, soil, water, or other materials by taking samples
and performing analyses using sophisticated chemical and biological
equipment and procedures; and sanitation-related aspects of water and
wastewater purification and processing svstems and food processing,
storage, and service. Programs prepare individuals for the licensure
or certification that is required in some states for employment in
government sanitation or health~related agencies.

Solar Heating and Cooling Technology. An instructional program that
prepares individuals to work with heating, cooling, and refrigeratiom
engineers and scientists in research, design, installation, and main-
tenance for maximum efficiency of solar heating units for space heat=-
ing, cooling, and water heating for factory, home., or institutional
use, Includes instruction in the design and dynamics of solar heat
collecting systems; heat collection, storage, and distribution in
modern heating and cooling systems; theory, procedures, and measuring
devi-~es for air conditioning, heating, and refrigeration systems; and
the iniividual mech3nisms and controls used in solar heat collecting
units for air conditioning, heating, or refrigeration systems.

Water and Wastewater Technology. An instructional program that pre-
pares individuals to process, purify, store, contreol pellution inm,
distribute, and dispose of wastewater. Includes instruction in the
design, construction, operation, and maintenance ¢f equipment for
water or wastewater collection, processing peollution control, and
distribution; operation of machines, devices, “nd control systems
whici use sophisticated modern instrumentation; testing of samples of
macerials at various stages in tha process design; hydraulics; liquid
collection; liquid-processing equipment; pumping and conveying;
sampling and testing, both chemically and bioclogically; processes of
purification digestion, biolugical deterioration, and dis‘ntegratiom
of wastewater products; plant layout, operation, and safety; and the
regulations and standards controlling water or wastewater purification.
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Civil Technologies. A zroup of instructignal programs that prepare individ-
uals to support and assist ¢ivil engineers and urban planners, Programs
stress specialized, pracctical knowledge related to che machematical, scien~
cific, or rechnical aspects of ¢ivil engineering and urban planning.

Civil Technolog¥. A group of instructional programs thac prepare in-
dividuals to assist a ¢ivil engineer in designing, surveving, macerials
control, testing, and building of various structures. Includes imstrue=-
tion in physical s¢iences; mathematics; surveying; layving out roadwavs;
preparing plans and specificarions for che ¢onscruction of highwavs,
railroads, buildings, dams, and airports; scructural decailing and de-
sign testing; construction estimating; and operations management.

Drafring and Design Technology. An instructional program that prepares
individuals to assist mechanical, elegctrical and electroniec, architeccural,
chemical, ¢ivil, or other engineers in rhe design and drafting of elac-
trical circuits, machines, structures, weldments, or architectural planms,
Includes instruction in the preparation of engineering plans, layouts,

and detailed drawings according to conventional projection pringiples

vnd techniques or as spe¢ified; preparation of charts, graphs, or dia-
grams; model making; and the use of handbook data germane to design and
drafring in various engineering fields,

'Surveyiqg_gpd Mapping Technologv. An instructicnal Drogram that prepares
individuals to technically assist ¢ivil engineers and urban planners in
the determination and descripcion of the shape, contour, location, and
dimensions of geographi¢ areas or features.,

Urban Plaoning Technology. An instructional program that preparss in-
dividuals to work as team members with ¢ivil engineers, sogial scientists,
and urban-planning professionals, Includes instruction in methods used
in urban design and land utilization; methods of demographie studv, in-
cluding population growth, transportation in ucban settings, and housing;
building and construction codes and regulations; urban graffiz managament
and control; distribution of water and wastewater svstems; 2lectriecal
systems relating to the overall planning for radevelopment of an urban
areaj urban mapping and engineering drawing; reading architectural or
engineering drawings; methods of urban growth determination and pro-
jection; cost decermination; analysis and comparison of diffarent types
of configurations and the sociological aspects of housing,. transporta~
tion, recreation, park and living space, enplovment, and logistics in

an urban setting,
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Architecctural Technologies. A group of instructional programs that prepare
individuals to support and assist architects and architectural engineers.
Programs stress specialized, practical knwledge related to the mathematical,
scientific, or technical aspects of architecture and architectural engineering.

Architectural Design and Construction Technology. An instructional pro-
gram that prepares individuals to assist the architect and architectural
engineer in planning and designing structures and buildings; testing
materials; constructing and inspecting structures; model building and
design estimating; utilizing, transporting, and storing construction
materials; and dealing with contracts and specifications.

Architectural Intericr Design Technology. An instructional program chat
prepares individuals to assist architects in planning and designing in-
terior layouts. Includes instruction in designing architectural struc-
tures; analvzing and using various types and colors of floor, wall, and
ceiling coverings; windows and doors; accoustical materials; functional
furnishings; electrical, heating, cooling, and other outlets; and in
assessing costs related to design and furnishings.

et
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Industrial Production Technologies. A group of instructional programs that
prepare individusls Co supervise industrial processes or to support engi-
neers, scientists, and other professionals who are employed by industry.
Programs describe the mechanical, scientific, or technical aspects of a
variety of industries, including chemical, manufacturing, food processing,
forest products, marine products, plastics, and textiles,

Chemical Manufacturing Technology. An instructional program that pre=-
pares individuals to support chemists in the chemical-manufacturing
fields, Includes instruction in material handling, crushing, grinding
and sizing; extraction, distillation, evaporation, drying absorption,
and heat transfer; and assisting in design, installation, and operatiom
of pilot plants for chemical-manufacturing processes,

Food Processing Technology. An instructionmal program that prepares
individuals to assist food chemists and food-processing engineers in
processing raw foodstuffs into marketable food products by selecting
and grading raw materials, and by industrial processes for extracting,
converting, drying, freezing, preserving, canning, pickling, smoking,
radiating, chemically treating, and packaging products. Includes in-
struction in the basic sciences and supporting mathematics of chemistry,
microbiology, and physics as they relate to food processing, and in the
processes, equipment, sanitation, inspection, handling procedures and
techniques, process control and scheduling, product storage, shipping
and cost analyses of alternative processes in the industry as applied
to specific products and localities.

Industrial Technology. An instructional program that prepares individ-
uals to assist an industrial engineer in production and planning; de-
sign and installation of integrated systems of materials, equipment,

and personnel; and measurement, testing, and wanagement of quality con-
trol in the manufacturing, transportation, assembly, installation, and
operation of processes and products. Includes inmstructionm in the op=
erating of resting equipment (destructive and nondestructive), measuring
devices, specification reading, and design and measurement for levels

of tolerance compatible with overall production specificatiouns.

Manufacturing Technology. An instructional program that prepares in-
dividuals to technically assist in the optimization of the design, con-
struction, and application of machinery tools, equipment, and processes
used in the production of goods, '

Marine Products Techmology. An instructiomal. program that prepares
individuals to supervise processing of marine products, including sea-
weed, non-vertebrate and vertebrate marine products. Includes instruc-
tion in the anaromy and identificationm of marine products; the construc-
tion, mechanics, and operation of equipment; procedures, techniques,

and sanitation aspects of processing, including refrigeration and

ER!

Aruitoxt provided by Eic:




chemical preservation; safe working practices; sanitaction znd inspection;
and potential chemical, biological, or bacteriological problems encountered,
including any pachological condition of the product during processing.,

Optical Technology. An instructional program that prepares individuals
to grind lenses from optical glass or from modern plastic, according teo
engineering specifications or optomectrist prescriptions. Includes in-
struction in che science of optics, optical glass, and plastics used in
optics; optical design and drawing; machinery, materials, and techniques
required for production of optical lenses; and in the polishing of lenses
or optical elements for mounting in eyeglasses or holding devices.

Plastic Technology. 4An instructional program that prepares individuals

to support plasctic design engineers, scientists, managers, or entrepreneurs
in the applicacion, production, and fabrication of plagstic produccts. In-
cludes inscruction in che chemistry and applied engineering sciences related
to thermosetting, pressing, forming, wolding, and producing of fiberglass

or other plastics; drawings for dies, form wmolds, or plastic assemblies;
molding, extruding, jointing, finishing, inspecting, and contreolling the
qualicy of the products; packaging for shipment or storage; and hazards
associated with production and design.
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UNIT 1
FORCE

FORCELIKE QUANTITIES. CAUSE MOVEMENT OF MASS, CHARGE OR ENERGY

- MECHANICAL

TRANSLATIONAL EQRCE CAUSES LINEAR
DISPLACEMENT OF MASS

ROTATIONAL JORQUE CAUSES ANGULAR
DISPLACEMENT OF MASS

PRESSURE DIFFERENCE CAUSES
DISPLACEMENT OF VOLUME OF FLUID

YOLTAGE DIFFERENCE CAUSES .
DISPLACEMENT OF CHARGE

TEMPERATURE DIFFERENCE CAUSES
DISPLACEMENT OF HEAT ENERGY




UNIT 2
WORK
WORK RESULTS WHEN A FORCELIKE QUANTITY CAUSES A DISPLACEMENT.
THE UNIFYING EQUATION FOR WORK IS -,
WORK DONE = ENERGY TRANSFERRED

WORK = FORCELIKE QUANTITY X DISPLACEMENTLIKE QUANTITY

MECHAN{CAL

TRANSLATIONAL FORCE X DISPLACEMENT

ROTATIONAL TORQUE X ANGLE OF ROTATiON

- ELUID

PRESSURE DIFFERENCE X FLUID VOLUME
DISPLACED ‘

VOLTAGE DIFFERENCE X CHARGE TRANSFERRED




UNIT 3

RATE

RATE IS THE RATIO OF THE CHANGE IN A DISPLACEMENTLIKE
QUANTITY TO THE TIME REQUIRED FOR THAT CHANGE,
THE UNIFYING EQUATION FOR RATE IS -

RATE = DISP LIKE QUANTITY

MECHANICAL

TRANSLATIONAL

ROTATIONAL

ELAPSED TIME

VELOCITY = DISPLACEMENT
ELAPSED TIME

ACCELERATION = CHANGE [N VFI OCITY
ELAPSED TIME

ANGULAR VELOCITY = ANGULAR DISPLACEMENT
ELAPSED TIME

ANGULAR ACCELERATION = CHANGE IN ANGULAR VELOCITY
' ELAPSED TIME

VOLUME FLOW RATE = YOLUME DISPLACED
ELAPSED TIME

MASS FLOW RATE = MASS DISPLACED
ELAPSED TIME

CURRENT = CHARGE TRANSFERRED
ELAPSED TIME

HEAT FLOW RATE = HEAT ENERGY TRANSFERRED
ELAPSED TIME




UNIT 4

RESISTANCE

RESISTANCE IS AN OPPOSITION TO MOTION AND CAUSES MOTION

TO EVENTUALLY CEASE IF NO FORCELIKE QUANTITIES ARE PRESENT
TO SUSTAIN IT.

"THE UNIFYING EQUATION FOR RESISTANCE IS -

RESISTANCE = EQRCELIKE QUANTITY
RATE

MECHANICAL

UNLIKE OTHER FORMS OF RESISTANCE, FRICTION IS NOT DEPENDENT
UPON RATE,

FRICTIONAL FORCE = COEFFICIENT OF FRICTION X NORMAL FORCE

DRAG RESISTANCE = RRAG FORCE
SPEED

FLUID RESISTANCE = ERESSURE DIFFERENCE
FLOW RATE

ELECTRICAL RESISTANCE = YQLTAGE DIFFERENCE - VOLTAGE
RATE CURRENT

THERMAL RESISTANCE = TEMPERATURE DIFFERENCE
HEAT FLOW RATE

THE ENERGY USED TO OVERCOME RESISTANCE IN MECHANICAL, FLUID,
AND ELECTRICAL SYSTEMS IS CONVERTED INTO HEAT
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UNIT 5
ENERGY

POTENTIAL ENERGY IS 'THE ENERGY OF POSITION, KINETIC ENERGY IS
THE ENERGY OF MOTION. THE FOLLOWING ARE EXAMPLES OF POTENTIAL

AND KINETIC ENERGY.

MECHANICAL

POTENTIAL ENERGY
GRAVITATIONAL = mgh
SPRING = 1/2 kd?

KINETIC ENERGY
TRANSLATIONAL = 1/2 mv2
ROTATIONAL = 1/2 L2

ELUID
GRAVITATIONAL POTENTIAL ENERGY Ep = (oV)gh = mgh

KINETIC ENERGY = 1/2(pV)v2 = 1/2 mv?

ELECTRICAL
POTENTIAL ENERGY STORED IN A

CAPACITOR C AND INDUCTOR L

THERMAL
THERMAL ENERGY IS THE TOTAL KINETIC ENERGY OF MOVING
MOLECULES

THE PRINCIPLE .OF CONSERVATION OF ENERGY STATES THAT THE FORM OF
ENERGY MAY BE CHA.GED BUT ENERGY CAN BE NEITHER CREATED NOR
DESTROYED., THE TOTAL ENERGY OF A CLOSED SYSTEM IS CONSTANT.

153
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UNIT ©

POWER

POWER 1S THE RATE OF DOING WORK. THE UNIFYING EQUATIONS OF POWER ARE - [§

=MEBMR =
POWER TIME ELAPSED 0 POWER FORCELIKE QUANTITY X RATE

MECHANICAL

TRANSLATIONAL POwER = MESHANICAL WORK
TIME

POWER = FORCE X SPEED

ROTATIONAL power = MECHANICAL WORK
TIME

POWER = TORQUE X ANGULAR SPEED

= ELUID WORK
TIME

PRESSURE X FLOW RATE

f
i

ELECTRICAL WORK
TIME

VOLTAGE X CURRENT




UNIT 7

FORCE TRANSFORMERS

FORCE TRANSFORMEKS ARE DEVICES THAT TRANSFORM FORCELIKE QUANTITIES
.AND DISPLACEMENTLIKE QUANTITIES. THE UNIFYING EQUATION FOR IDEAL
FORCE TRANSFORMERS IS -

ENERGY IN = ENERGY QUT

OR

INPUT FORCELIKE QUANTITY X INPUT DISPLACEMENTLIKE QUANTITY =
QUTPUT FORCELIKE QUANTITY X QUTPUT DISPLACEMENTLIKE QUANTITY

MECHANICAL

TRANSLATIONAL  FORCE IN X DISPLACEMENT IN = FORCE OUT X
DISPLACEMENT OUT

ROTATIONAL TORQUE IN X ANGULAR DISPLACEMENT IN =
TORQUE OUT X ANGULAR DISPLACEMENT OUT

ELUID
PRESSURE IN X VOLUME DISPLACEMENT IN =
PRESSURE OUT X VOLUME DISPLACEMENT OUT
ELECTRICAL
VOLTAGE IN X CURRENT IN =
VOLTAGE OUT X CURRENT OUT
THE CONCEPT OF FORCE TRANSFORMERS IS NOT APPLIED

’ TO THERMAL SYSTEMS.
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LAB AND DEMO EQUIPMENT - YEAR ONE

UNIT
SUBJECT

MECHANICAL

SUBUNIT

FLWID

ELECTRICAL

THERMAL

NO. OF
TEACHER
DEMOS

NO. OF
STUDENYT
LABS

FORCE

WORK

RATE

RESISTANCE

ENERGY

POWER

FORCE TRANS-
FORMERS

v

TOTAL
NUMBER




TECENGIOGY
C EQUIPMENT LIST FOR YEAR ONE

@® CONSISTS OF 111 ITEMS

- LISTS 90% TO 95% OF ALL
EQUIPMENT NEEDED FOR STUDENT
LABS

- 21 ITEMS (OR 19%) ARE USED
IN ONE LAB

- 16 1TEMS (1l47%) ARE USED IN
TEN OR MORE LABS

) - 44 ITEMS (40%) ARE USED IN
€ FOUR OR MORE LABS

- 54 ITEMS FROM YEAR ONE WwWILL
BE USED AT LEAST ONCE 1IN
YEAR TwWO

0COST ESTIMATE FOR 1 LAB STATION
THAT CAN ACCOMMODATE ALL 51 LABS

$5,200 TO $5.,400

®COST ESTIMATE FOR ADDITIONAL
DEMONSTRATION EQUIPMENT FOR ALL
28 DEMONSTRATIONS

'y  $1.100 To $1.300
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WHAT MATH SKILLS ARE NEEDED
FOR
PRINCIPLES OF TECHNOLOGY




[

MATH SKILLS FOR STUDENTS

PERCENTAGES

FRACTIONS TO DECIMALS
DECIMALS TO PERCENTAGES

HANDL ING FRACTIONS
ADD AND SUBTRACT
MULTIPLY AND DIVIDE

SCIENTIFIC NOTATION
BASE TEN
NUMBER TO POWER™OF~TEN
POWER-OF~TEN TO NUMBER
ADD, SUBTRACT, MULTIPLY, DIVIDE WITH POWER-OF~TEN NUMBERS
LEARN/USE METRIC PREFIXES

USE ELECTRONIC CALCULATORS

DRAW TO SCALE/INTERPRET SCALES

GIVEN A SCALE UNIT, DRAW A GIVEN QUANTITY (15 PounDSs, EAST;
20 MPH, NORTH) TO THAT SCALE.

GIVEN A PHYSICAL QUANTITY DRAWN TO A GIVEN SCALE, OBTAIN
MAGNITUDE/DIRECTION OF GIVEN QUANTITY,

1935
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C

MATH SKILLS FOR STUDENTS

GRAPHI
GIVEN DATA, DRAW GRAPH
GIVEN GRAPH, READ OFF DATA
LINEAR VARIATION
NON—L INEAR VARIATION

HANDLING NUMBERS WITH UNITS
AREA = 4§ FT2
VOLUME = 6 cM’
CIRCUMFERENCE = 2 INCHES
ANGLE = 3,14 RADIANS
SPEED = 20 m/sEC

PRESSURE = 14.7 Pé!

LENGTH MEASURE

LINEAR MEASURE (ENGLISH/METRIC)
FRACTIONAL DIVISIONS
READ LINEAR SCALES
READ COMPRESSED SCALES
SELECT FROM AMONG MULTIPLE SCALES (E.G., MULTIMETER SCALES

CIRCULAR MEASURE (ENGLISH/METRIC)
PERIMETER
ARC LENGTH
CIRCUMFERENCE (C = 2zR)

ESTIMATE READINGS




C |
MATH SKILLS FOR STUDENTS"

IANS)
USE A PROTRACTOR
READ/DRAW ANGLES IN DEGREES
CONVERT DEGREES TO RADIANS
CONVERT RADIANS TO DEGREES

AREA MEASURE/UNITS

SQUARE: A = 2
RECTANGLE: A = L X W

2
CIRCLE: A = sg? = 3%— = (}.7854 p?

TRIANELE: A 3‘; BX A

2
VOLUME MEASURE

BOX: V =L X W XH
CYLINDER: V = sRZ x H
fxR3

SPHERE: V =
3

CONVERT UNITS

10 fT2 1o _?_ w2

2 . ru2
10 F72 x 1—‘1'% = (10 x 144) (%&) = 1440 N2

20 k8 To ?_ gm

20 kg X IL",E;—SE = (20 x 1000)(%) =2 x 10* am

66-27
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MATH SKILLS FOR STUDENTS

DIST = (SPEED){TIME) +-% (acc)(Tine)?

fT = EL x sec+ L x FL_ ¢ o
SeC 2 _see*

FT = FT + FT

FT = FT  {(cHEck!)

WORD EQUATIONS TO SYMBOL NOTATICN

PRESSURE = FGBCE _____  p = £
AREA CA

KINETIC ENERGY = ONE“HALF MASS TIMES SPEED SQUARED
1

2
KE = = MV
2

DIRECT SUBSTITUTIONS I[N EQUATIONS
TORQUE = FORCE X LEVER ARM
F XL
40 LB x 2 FT = (40 x 2) LB*FT = 80 LB*FT
PRESSURE X AREA
Px A
= 40 +2 x 2 0¥ = (40 x 2) sy < gy g
IN T ol
DRA6 FORCE

DRAG RESISTANCE =
SPEED

____s_z-t-'{-!oi
40
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MATH SKILLS FOR STUDENTS

s F =P XA SOLVE FOR P; SOLVE FOR A

«R = 5% SOLVE FOR AV} SOLVE FOR I

« KE = %»nv’ SOLVE FOR V
RATIOQ/PROPORTION

DEFINE/DISCUSS MEANING OF RATIO: -3- OR A:B

DEFINE EQUALITY OF TWO RATIOS (PROPORTION):

A _ S orR AB :: C:D
B D
RIGHT-ANGLE TRIGONOMETRY
a
SIN A = —
[+
b c .
cos A = -
A
TAN A = % b

USE CALCULATOR

LOGS/EXPONENTS
Basg 10
BASE o

I ® 1g o X

¢ = --’lzl.os. ()




e

MATH SKILLS FOR STUDENTS

p=fa_10:2 R .y 356757154 ¥
A 2.32518 M n?

= a _N
4.39 "

PRACTICE READING/SOLVING “STORY PRUBLEMS®

MORK _SIMPLE STOQRY PROBLEMS THAT REQUIRE SEVERAL CALCULATIUNS
Jo 6ET FINAL ANSWER

Ae I = 5% (CALCULATE CURRENT FROM VOLTAGE AND RESISTANCE)

Be g * Ixt {CALCULATE CHARGE MOVED FROM CURRENT AND TIME)

66-33
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APPENDIX D
RESCOURCES

Curriculum Guides and Bulletins

Related Textbooks and Laboratory Manuals
Films, Filmstrips, Slide/tape Programs,
Transparencles, Videotapes

Professional Organizations

Government Agencies

Industry

Journals




APPENDIX D 1

State Department of Education, Physical Science Curriculum Guide - Bulletin 1644. 1984, La. Department
of Education, Baton Rouge, LA.

La. State Department of Education, Physics Curriculum Guide - Bulletin 1661. 1984, La. State Department of
Education, Baton Rouge, LA,

La. State Department of Education, Basic Electricity/Electronics (Industrial Arts), Bulletin No. 1724.

La. State Department of Education, Advanced Electronics (Industrial Arts), Bulletin No. 1778. 1986.

Michigan State Board of Education, Robotics (Michigan Industrial Arts Curriculum).

La. State Department of Education, Power/Energy (Industrial Arts), Bulletin 1723.

La. State Department of Education, General Safety Manual for Vocational Technical Ed. and Industrial
Arts Programs, Bulletin No. 1674. 1982.




Audiovisual Suppliers, continued

BFA-Ealing Corporation

2211 Michigan Avenue

Post Office Box 1795

Santa Monica, California 90406

BFA-Ealing Corporation

2211 Michigan Avenue

Post Office Box 1795

Santa Monica, California 90406

Beckman Instruments, Inc.
Attention: New Dimensions
2500 Harbor Boulevard
Fullerton, California 92634

Coronet Films
65 East South Water Street
Chicago, Illinois 60601

Education Audio-Visual, Inc.
Pleasantville, New York 10570

Encyclopaedia Britannica

Educational Corp.

425 North Michigan Avenue
Chicago, Illinois 60611

Educational Space Science Resource Center
2719 Airline Drive North
Bossier City, Louisiana 71111
(318) 746-7754

International Communication Films |
1371 Reynolds Avenue '
Santa Ana, California 92705

John Wiley and Sons, Inc.
605 Third Avenue
New York, New York 10016

Kalmia
Department Ci
Concord, Massachusetts 01742

Lansford Publishing Co.
Post Office Box 8711

1088 Lincoln Avenue

San Jose, California 95155

McGraw-Hill Films
CRM/McGraw-Hill

110 15th Street

Del Mar, California 92014

Modern Learning Aids
1212 Avenue of the Americas
New York, New York 10036

Modern Talking Picture Service
St. Petersburg, Florida




APPENDIX D 3

Professional Organizations

Aviation Maintenance Foundation
Post Office Box 739
Basin, Wyoming 82410

Association of Home Appliance Manufacturers
20 North Wacker Drive
Chicago, Illinois 60606

Automotive Service Industry Association
230 North Michigan Avenue
Chicago, Illinois 60601

Alr l.ine Pilots Association, International
1625 Massachusetts Avenue, N.W.
Washington, D.C. 20036

American Astronomical Society
211 Fitz Randolph Road
Princeton, New Jersey 08540

National Association of Broadcasters
1771 North Street, N.W.
Washington, D.C. 20036

(Public and Private Agencies)

American Vocational Asscciation
2020 N. l4th Street
Arlington, Virginia 22201

American Public Power Association
2000 Virginia Avenue, N.W.
Washington, D.C. 20037

A local electrical company or a
licensed electrician

Airline Pilots Association International
1625 Massachusetts Avenue, N.W.
Washington, D.c. 20250

International Association of Machinists
and Aerospace Workers

1300 Connecticut Avenue, N.W.
Washington, D.C. 20036

American Petroleum Institute
2101 L Street, N.W.
Washington, D.C. 20037

Citizen Energy Project
1110 Sixth Street, N.U.
Washington, D.C. 20001

American Academy of Forensic Sciences
Suite 501, 11400 Rockville Pike
Rockville, Maryland 10852

American Federation of Musicians
1500 Broadway
New York, New York 10036




Opticians Association of America
1250 Connecticut Avenue, N.W.
Washington, D.C. 20036

American Institute of Physics
335 East 45th Street
New York, New York [0017

National Institute of Uniform Licensing
of Power Engilneers

176 West Adam Street

Suite 1914

Chicago, Illinois 60603

National Science Teacher's association
1742 Connecticut Avenue, N.W.
Washington, D.C. 20009

Professional Photographers of America, Inc.
1090 Executive Way
Des Plaines, Illinois 60018

Piano Technicians Guild
Post Office Box 1813
Seattle,; Washington 98111

American Trucking Associations, Inc.
1616 P Street, N.W.
Washington, D.C. 20036

International Technology Education Association

1914 Association Drive
Restons Virginia 22091
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U. 5. Government Agencies

U.5. Department of Energy U. S. Department of Energy Film Library
Department of Marketing and Education P, 0. Box 62
Washington, D.C. 20545 Oak Ridge, Tennessee 37830

Naticonal Space Technology Laboratories
Bay 5t. Louis, Mississippi
NASA Films, publications




Quality Control and Safety Tachnologies. A grouv of iustrueccional programs
that prepare individuals to support a variety of engineers and. industrial
managers., Programs describe the mechanical, scientific, or technical aspects
of industrial production, occupational heaith, and qualicty control. .

Occupational Safetv and Hesith Technolegy. An instructional program that
prepares individuals to work with safecy engineers and managers in analyzing
working conditions in places of emplcyment to ensuve maximuw safety to
workers and occupants, Includes instructicn in safety engineering prin-
ciples and science; related federal, state, and local legislation; pro-
cedures, practices, techniques, and methods used in analyzing all aspects
of working conditions in an employment establishment, including physical,
water, atmospheric, and other envirommental elements which may constitute
hazards; determination of potentially unsafe working practices; chemical
contamination of workers through the air they breathe; methods for cor=
recting unsale conditions or preventing them; cost analysis of various
corrective measures for working conditions or practices on the job: capa-
bility in reading engineering drawings; and use of orthographic projection
practices in drawing, diagramminrg, or sketching safery devices or plant
layouts. )

Quality Control Technology. An irstructiomal program that prepares in-
dividuals to support engineers or managers by utilizing the sciences of
measurement and quality control, quality design, production and inspection,
testing {both destructive and nondestructive), statistical sampling, and
mathematical probabilicy as it relates co qualicy contrel in mass-pro-
duced items manufactured by modexn production procedures and processes.
Includes instruction in the inzensive srudy of the physical and related
engineering sciences and supporting mathematics related to material
testing devices; testing; inspection techniques; organization of systems
of quality control; statistical sampling; management cf cuality in manu-
facturing, transportation, assembly, instzilation, and operation; as-
surances of maximum accuracy or quality control in all phases of manu~
facturing; and uctilizacion of all components and units in modern sophis-
ticated machine devices or svstems., Special study is required to under-
stand cthe operation of testing equipment (particularly nondestructive
equipment), measuring devices, reading of specifications, design and
measuring of tolerances to assure that a certain level of quality will
be met in producing a component, unit, or system, Includes instruction
in the preparation of scientific or rechnical reports and in the develop-
ment of interpersonal skills requived in the performance of tasks or

in the supervision of the work of others,

Safecy AmnrruHomH. An instructional pregram that prepaves individuals
to technically assist in the maintenancs of materials, eguipment, and
personnel for industrial, commercial, and five safety systems.

Aruitoxt provided by Eic:
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Textile Technology. An instructional Program that prepares individuals
to assist scientists, engineers, or managers in the textile industry or
in related research, development, producrion, or servicing. Includes
instruccion in the nature and characteristics of cextile fibers; spin-
ning, weaving, dyeing, mordanting, fireproofing and sctatic arresting,
testing of fibers for temsile strength, heat resistance, crease re-
siliency, and laundering; equipment and machines used in marking cex-
tiles; and texcile production, packaging, storage, shipment, and uyses.

Welding Technology. An instructional program that prepares skilled
workers at the technician level to underscand, perform, and supervise
or inspest a wide variety of welding processes. These include gas
welding, brazing, flame cutting, metallic arc welding (manual or auto-
matic), metallic gas or inert gas welding of ferrous and nonferrous
materials, resistance welding, and fusing of glass and plasctics in a
welding mode. Includes inscruction in che applied physics and mecal-
lurgy of the various welding processes and techniques, the composition
and mecallurgy of the various metals, the chemistry and physics of che
welding process, the shielding elements in the welding processes, and
the various types of equipment used to accomplish each process. Pro-
grams develop an elemental understanding of design for welding fabri-
cation; an understanding of the elements of cost and economics of weld-
ing of various types; a knowledge of the methods of nondestructive in-
spection of welding and welded products; and an understanding of auxiliary
equlpment used in the process, such as jigs, fixtures, and annea11ng
equipment related to welding.

Aruitoxt provided by Eic:
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Mechanical and Related Technologies. A group of imstructional programs thac

prepare individuals to support and assist a variety of engineering profession-
als, including aeronautical, agricultural, aucomotive, mechanical, electrical
and electronic, architectural, chemical, civil, mining, and petroleum engi-
neers. Programs describe the mathematical, mechanical, scientific, and tech-
nical aspects of these engineering specialicies.

Aeronautical Technology. An instructiomal program that prepares individ-
uals to assist the aeronautical engineer in collecting research data
relevant to the coperation of aircrafc and the design, testing, and de-
velopment of propulsion, contrel, and guidance of aircraft and aerospace
vehicles.

Agriculctural Equipment Technology. An instructional program that pre-
pares individuals to assist agricultural engineers. Includes instruction
in farm machinery, farm structures, and rural elecctrificaction.

Automotive Technology. An instructional program chat prepares individuals
to support an automotive engineer in diagneosing normal or abnormal opera-
tion and in maintaining and repairing automotive equipment. Includes
instruction in the installation, maintenance, operation, repair, adjust-
ment or modification of automobiles, trucks, buses, and light induscrial
or farm equipment powered by gasoline, diesel, or turbine engines and
equipped with electrical, hydraulic,.pneumactic, or mechanical comtrols.
Also includes instruction in the use and calibracion of diagnostic and
testing instruments and equipment.

Marine Propulsion Technology. An inscructional program that prepares
individuals to support propulsion engineers, ship officers, and managers
of marine units and fleets, or to work as manufacturers' representacives
of marine propulsion units. Includes instruction in various marine pro-
pulsion units and systems and their relacted countrols; various fuels and
fuel systems, and problems and hazards inveolved in their use: power
capacity of various units; the basic design, installation, operation
and maintenance, and servicing of various marine propulsion unics and
systems; the use and design of cooling systems; operational controls;
cost efficiency of various alternative propulsion systems; and main-
taining operation and service logs.

Mechanical Design Technology. An instructional program that prepares
individuals to assist 2 mechanical design or equipment-systems engineer
in designing, dectailing, producing, and testiog machines, using appro-
priace available materials, processes, techniques, and facilities.
Includes instruction in drafting; scrength of materials; manufacturing
or fabrication procedures and practices; material testing; component
inspection; machine or unit operation; evaluation; basic physics and
mechanics and the supporting mathematics; basic mechanisms; hydraulics
and pneumatics; quality control and testing; machine design; materials;
specification preparation; and technical reporting.




Mining and Petroleum Technologies. A group of instructional programs that
prepare individuals to support and assist mining and pecroleum engineers
and managers. Programs stress specialized, practical knowledge related to
the mechanical, scientific, or technical aspects of mining and petroleum
engineering. '

Coal Mining Technology. Am instructional program that prepares individ-
uals to assist mining engineers or managers or to assume responsibilicy
with a degree of independence in various aspects of mining operacion.
Includes instruction in methods, equipment, processes, techniques, and
procedures employed in underground coal mining or in strip mining; coal
beneficiation and conditioning for marketing; mapping and planning the
exploitation of a coal field; managing for safe mining operations; dis-
posing of mine waste; reclaiming strip-mine areas after coal has been
removed; testing and analyzing the quality of coal; measuring the levels
of impurities in air in mines and identifying the nature of cthe-impurities;
constructing, operating, and maintaining specialized machinery and equip=-
ment; and planning for maximum exploitation of deposits of coal by the
most economical modern methods.

Mining {(Excluding Coal) Technology. An instructional program that pre-
pares individuals to work in a supportive role to mining engineers and
managers in the development and exploitation of metal or other mineral
ore deposits {(excluding coal and other fossil fuels), Includes instruc~
tion in elementary geology; mechanical drawing and drafting; mining
mechods, both open pit and underground; surveying as it applies to plan-
ning the mining of a particular ore body; mining wmachinery; equipment
and methods used in drilling, blasting, conveying, hoisting, crushing,
and beneficiation; mine safety; environmental impact; productiom, storage,
and disposal of solid or liquid wastes; and collecting, screening, fil-
tering, drying, processing, storing, and shipping of finished ore.

Petroleum Technology. An instructional program that prepares individuals
to assist in petroleum production; on-shore or off-shore exploring for
petroleum fields; seismic testing of promising geological formations;
drilling test wells; improving drilling techmnology; analyzing cores from
drilling; logging cores; collecting petroleum from producing wells; de-
livering oil to holding points or pipelines for transporting to re-
fineries; or capturing gas and retaining it in holding points for
marketing, Includes instruction in the methods for increasing pro-
ductivity of oil fields; seismic exploration; sophisticated scientific
and production methods; instrumentation, machinery, equipment, tech-
niques, and processes used in obtaining and refining crude oil irnto
salable products; oil- or gas-well drilling; oil- or gas-well comntrol

by use of drilling muds or other techniques; charcing and diagraming

0il fields, o0il wells, and pipelines; and designing refineries.

A ruiToxt Provided by ERIC
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Allied Health, Diagnustic, and Treatment Technologies. A partial list of
instructional programs that prepare individuals to assist a qualified
health professional in providing diagnostic, therapeutic, preventive,
restorative, and rehabilitative services. Many times in the health care
field a technician is expected and/or required to make minor repairs on
his/her equipment.

Cardiopulmonary Technology. An instructional program that prepares

individuals to perform a wide range of tests related ro the functions
and therapeutic care of the heart-lung syscem; operate and wmaincain a
heart=-lung machine for extra-corporeal circulation; assist in cardiac

catheterization and cardiac resuscitacion; and assist in the post-
operation monitoring, care, and treatment of heart-lung patients.

Dialysis Technology. An instructional program that prepares individ-
uals to provide dialysis and intensive care to patients in a renal
service, including cardiac monitoring, respiratory Cherapy, isolation
procedures, and adjustment and maintenance of dialysis equipment.

Electrocardiograph Technology. An instructicnal program that prepares
individuals to operate and maintain an electrocardiograph machine to
record electromotive variations in the action of the patient's heart
rmuscle. Includes instruction in making minor repairs.

Dental Laboratory Technolegy. An instructional program that prepares
individuals to make and repair restorative appliances required for the
oral health of the patient, as prescribed by a dentist.

Nuclear Medical Technology. An instructional program that prepares
individuals to prepare and administer radicaccive isotopes and to
measure glandular and other bodily activity in therapeutic, diagnestic,
and tracer studies, using a variety of equipment.

Electroencephalograph Technology. An instructional program that pre-
pares individuals to operate and maintain the electroencephalograph

to measure impulse frequencies and differences in electrical potential
between the various areas of the brain to cbtain data for the physician
to use in diagnosing brain disorders. Includes instruction in making
minor repairs.

ERI
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Broadcast Technicians. Broadcast technicians operate and maintain the elec-
tronic equipment used to record and transmit radio and television programs.
They worl with microphones, sound and video tape recorders, light and sound
effects,: television cameras, transmitters, end other equipment.

In the control room of the radio or television broadcasting studio, these
technicians operate equipment that regulates the signal strength, clarity,

and range of sounds and colors in the material being recorded or broadcast.
They also operate contrcl panels that select the source of the materials
being broadcast. Technicians may switch from one camera or studio to another,
from film to live programming, or from network to local programs. By means

of hand signals in television and by use of telephone headsets, they give
technical directions to personnel in the studio.

When events outside the studio are to be broadcast, technicians g0 to the
site and set up, test, and operate the remote equipment. After the broad-
cast, they dismantle the equipment and returm it to the station.

4s a rule, broadcast techricians in small stations perform 2 variety of
duties. In large stations and at networks, on the other hand, technicians
are more specialized, although specific job assignments may change from day
to day.

Transmitter Operators monitor and log outgoing signals and are respon-
sible for operating the transmitter.

Maintendnce technicians set up, adjust, service, and repair etlectronic
broadcasting equipment.

Audio contro) engineers regulate sound pickup, transmission, and switching.

Video control engineers regulate the quality, brightmness, and contrast
of television pictures.

Recording engineers operate and maintain video and sound-recording
equipment.

Field technicians set up and operate broadcasting equipment.

Some technicians operate equipment designed to produce special effects, such
as the illusion of a bolt of lightning or the sound of police sirens, when
programs originate outside the studioc. The terms "operator," "engineer,"
and "technician'" often are used interchangeably in describing the above jobs.

PAFulToxt Provided by ERIC
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Supervisory persomnel with job titles such as chief engineer or transmission
engineer direct activities concermed with the operation and maintenance of
studio broadcasting equipment,

Training, Other Qualifications, and Advancement

Faderal law regquires that anyone who operates broadcast transmitters in radio

and television stations musc have a resctricted radiocelephone operator permit

for which no examination is required. A person who works with microwave or other
internal radio communications egquipment, however, must have a general radio-
telephone operator license, issued after the applicanc passes a series of
written examinations. These cover communications law and regulations, radie
operating practices, and basic communications electronics.

Technical school, community college, or college training in engineering or
electronics is the best way to prepare for a broadcast technician job, par~-
ticularly for those who hope to advance to supervisory positions or to che
more specialized jobs in large stations and in the networks. High school
courses in algebra, trigonometry, physics, electronics, and other sciences
also provide valuable background for a career in this occupation. Building
electronic hobby kits and operating a "ham" or amateur radio also are good
introductions to broadcasting technology. Some persons gain work experience
as temporary employees while filling in for regular broadcast technicians who
are on vacation.

Broadcast technicians must have an aptitude for working with electrical and
mechanical systems and equipment. Manual dexterity = the ability to perform
tasks requiring precise, coordinated hand movements ~ is necessary for success
in this occupation.

Entry level workers are instructed and supervised by the chief engineer, or by
other experienced technicians, concerning the work procedures of the scacion.
They generally begin their careers in small stations, operating the transmitter
and handling o:zher technical duties after a brief instruction period. As they
acquire more experience and skill, they are assigned to more responsible jobs.
Those who demonstrate above-average ability may move into top-level technical
positions such as supervisory technician or chief engineer. A college degree
in engineering is becoming increasingly important for advancerent to super-
visory and executive positions.

Related Occupations

Broadcast technicians need the electronics training and hand coordination
necessary to operate technical equipment; they generally complete specialized
postsecondary programs, including courses in electronics and engineering.

Others whose jobs have similar requirements include drafters, engineering and
science tachnicians, surveyors, air traffic comtrollers, radiologic tech-~
nologists, respiratory therapy workers, electrocardiograph technicians, electro~
encephalographic technicians, and medical laboratory technicians.

72~=1
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Technical Writers. An instructional Program that describes the theory,
methods, and skills needed for writing scientific, rechnical papers and
menographs ., :

Technical writers put scientific and technical information inte readily
understandable language. They prepare manuals, catalegs, parts lists, and
instructional materials used by sales representatives to sell machinery or
scientific equipment and for use by techmicians to install, waintain, and
service equipment.

Technical writing requires a knowledge about specialized fields such as
electronics, mechanics, chemistry, or one of the other sciences. Relatively
faw technical writers enter the occupation directly from school. The major-
ity work initially in areas of less responsibility. Some begin as research
assistants, editorial assistants, gr trainees in a company's technical in-
formation department. In time, these people may assume writing duties and
develop technical communications skills.
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New and Emerging Technical Careers. Many of tomorrow's jobs are here today.
We call them emerging careers: occupations demanding new knowledge and new
skills, and offering new and exciting opportunities for those who are ready
for them.

New careers are emerging so rapidly, and in some cases, changing so continu=
ously, that it is not possible to present for each new field standardized
information on its advantages and disadvantages, aducation or training needed,
working conditions, numbers of workers, typical earnings, or where the job
will be located,

Robot Technicians

The robotics industry gives every indication of taking off and moving ahead
as fast as the computer industry did a few years ago. Business analysts
predict an annual growth rate of over 30 percent through the rest of this
decade. Forecasters predidt robot sales will range from $214 to 3500 million
a year for the next five years. )
If the robot industry is to continue its projected growth, it must have an
adequate supply of robot technicians and engineers.

The frontiers for robots and microprocessor (minicomputer) industries have
moved beyond creating mechanical workers to creating machines that think.
This artificial intelligence is attempting to duplicate some of the brain's
function with machines. .

Changes in the manner in which goods are produced and services are provided
also affect occupational and industrial emplovment. TFor example, 2s an in-
dustry automates production {installs robots), the mix of workers is likely
to change, which in turn will have different affects on an occupation's
employment growth.

Technological change is expected to affect employment in many industries and
occupations through the mid~1990's, The increasing use of robots in auto-
mobile manufacturing, for example, is one factor expected to limit employment
growth in that industry. The increasing use of word=processing equipment
will limit growth of employment of typists. Despite widespread technological
advances, however, employment should continue to increase in most industries
and occupations during che 1980's and early 1990's.

The continued growth in the importance of technology to national defense,
office work, manufacturing, and other activities is expected to cause much
faster than average employment growth for techneologists and technicians such
as legal assistants, programmers, and electrical and electronics technicians.
The employment opportunities for technologists and technicians should increase
30 to 49 percent between 1982 and 1995.
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Private Agencies

Martin-Marietta Aerospace Corp.
Michoud Blvd.

New Orleans, lLouisiana

Gulf States Utilities Co.

Louisiana Power and Light
Waterford 3 Power Plant
Taft, Louisiana

Gulf States

5554 Essen Lane

446 North Boulevard (Main Office)
Baton Rouge, Louisiana

Estes Industries
Penrose, CO 81240
Rockets, technical manuals
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Journals

Industrial Education
262 Mason Street
Greenwich, Comnecticut 06830

.- 8chool Shop
Box 8623
_ Ann Arbor, MI 48107

Science 87
P. 0. Rox 10790
Des Moines, TA 50340
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PRINCIPLES OF TECHNOLOGY: EQUIPMENT LIST

-

The following equipment list consists of three major sections. These
sections are numbered below:

1. "Equipment List for Principles of Technology"
This saection contains the squipmant for the hands-on labs. It has
13 pages of informaticn arranged in five columns. The first columm
to the left gives the item numsbar. The second columm gives the
jitem namd. The third column gives the numbar of items needed per
set-up. Column four gives the desired specifications and a descrip-
tion of the item. The last colummn indicatos~5§:t the item is

of special dasign and therafore has a special dasign sheet in the
third major section of this document. bhh“‘*~ﬁ~
\\
“Principles of Technology: Damonstration Equipment" T~

This section contains the equipmsnt neaeded for the tescher d.nonghxh“

strations. It congists of 5 pages. Each page is dividad into six
columns. These colupns identify respectively: demonstration number,
number of items nesded, item name, descriptiom, item number that
corralatas with the sama item noted in the lab squipmsent list,

and a designator that indicates the item is of special design.

“Tasign Notes on Special Equipment"

This section contains special design notes for special laboratory
equipment. It consista of 71 pages. These pages contain informa-
tion on the sSpecial items of equipmeant needad for the 90 hands-on
labs. Rough drawings of the devices, parts lists, and source
references are found in this section. (Special design items
nendnd)in the taacher demonstrations are found in the teachers
guida.

EQUIPMENT COSTS

Based upon pricas from 1984-85 catalogs, the cost for all equipment
needed tc conduct all 90 hands-on labs and all 49 teacher demonstrations is:

$3.700 to $9,300 per set-up.

EXAMPLE:

For a class of 20 (two studeants per lab station) or a class of 30 (three
students per lab station), tan lab stations would be neaded. If two experi-
ments are run concurrently during each lab period, only five sets of aquip-

ment will be needed. Total cost for five sets of equipment (10 stations per
lab) will be:

$43,500 to $46,500.

e e e
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EQUIPMENT SOURCES

Throughout the pilot phase in the development of Principles of Technology
(PT), there have been three priacipal equipment suppliers who have served
the project nationwide. Thege suppliers are:

Company Contact Person
Brodhead-Garrett Company Mr. Gaorge Bamberger, VP of Sales
4560 Bast 7lst Streat (216) 341-0248
Clevaland, OB 44105
Sargent-Walch Scientific Co. Mr. Bob Biesar,; VP of Salas B
7300 North Lindsr Avanue (312) 677-0600
P.0. Box 1026
Skokie, IL 60077
Scientific Labs, Tnc. . ... Mr. Tim Brown, Prasident
—DGr55% 903788 (713) 464-6068

""" Houston, TX 77280-3738

Other suppliars who were consulted in the preparation of tha Principles
of Technology eéquipment list are:

Company Address
Allied Elactronics* 401 E. 8th Street - Fort Worth, TX 76102
Cambion Division of Ohe Alewifs Place - Cambridge, MA 02140
Midland Ross Corp.
Central Scientific Co. 11222 Melrose Ave. - Pranklin Park, IL 60131-1364
Dwyer Instruments P.0O. Box 373 - Michigan City, IN 46360
Edmund Scientific 101 East Gloucester Pike - Barrington, NJ (8007
Energy Concepts, Inc. 3254 North Kilbournm - Chicago, IL 60641
Hampden Eng. Corp. P.0O. Box 3563 - East Longmeadow, MA 01028
Inotek 11212 Indian Trail - Dallas, TX 75229-3585
Knight Electronics 10730 Colewood Lane - Dallas, TX 75243
J.A. Noll Co. Box 312 - Monroeville, PA 15146

Measuremants Group, Inc. P.O. Box 27777 - Raleigh, NC 27611

Meradith Instruments 6517 West Eva - Glandale, AZ 85302

PRINCIPLES OF TECHRNOLOGY
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Northern Hydraulics, Ipe. P.0. Box 1499 - Burnsville, MN 55337
Omega Engineering, Inc. P.O. Bex 4047 - Stamford, CT 06907-0047

PCB Piezotronics, Inc. 3425 Walden Ave. - Depaw, NY 14043-2495

Radio Shack* 500 One Tandy Genter - Fort Worth., TX 76102
Stock Drive Products 55 South Denton Ave. - New Hyde Park, NY 11040
Trans-Tek, Inc. Route 83, P.0. Box 338 - Ellington, ¢T 06029

U.S. Plastics, Inc.
W.W. Grainger, Inc.* 1520 Round Table Drive ~ Dalilas, TX 75247

Thase suppliers may be able to help you obtain certain equipment iteams.

* These companiz have many stores or warehouses throughout the nation.
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EQUIPMENT LIST POR PRINCIPLES OF TECHNOLOGY
ITEH ITEX NaME NUMBER SPECIFICATIONS AND see
NU, - per LAB DESCRIFTONS be-
STATION low
1 H.D. SUPPORT STAND 1 Self-gsupporting 6' tall x 36"} *
‘Ywide
2 Force Beam Solid wood 40"l x 6''w x 3"t
with gix eyebolts
3 SPRING BALANCE 3 Large capacity 0 to 25 1b
& CONTAINER ! Ona-gallon capacity for lig-
uids or fine powdars
5 CEAIN F3 40-1b test, 18" length
$.11CORD 3 30-1b test, 24" length
6 KEY CHAIN RING 1 One-inch diamster, steael
7-8 JBASIC MEASUREMENT 1
SET -
7.1] Straightedge/ruler One plastic or wood
7.2§ Protractor One plastic
8.1§ Caliper, vernier One plastic or matal
8.2 Caliper, bow - One plastic or wood
42 Meter stick One wood w/brass tip, Eng/sI
9 SPRING HOLDER JIG 1 Wood frame support w/rod *
drilled at one end for spring
9.1]Coil Spring One coilad spring such ag

from clutch or brake-padal re-
turn in car or light truck

CLAMP SET
N 13 C-type One deep, two regular throat
63 Tubing type Four polycarbonate, stepped
Tubing comnector Six aircraft type
34 Thermomater tYPe Two hook-n-co[lag types
WEIGAT SET 1
12 Slotted, lg cap One sat consisting of 1-5 kg,
1-2 kg, 2-1 kg» and 1-0.5 kg
11 Weight hanger One w/long hook of 1l-kg wt
40 S5lotted, gm. cap. One set w/1-500 gm, 5-100 gm;
1 ea 50 gm, 10 gm, 5 gm, 1 gm;
2 ea 20 gm, 2 gm; w/storage rack
41 Waight hanger One 50 gm hanger
14 [JHYDROMETER, SCALED 1 Range 1.1 to 1.3 on scale
15 §$HYDROMETER 1 Pocket type using floating
colored balls
Last column (*) indicates design sheecs. 223
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EQUIPMENT LIST FOR PRINCIPLES OF TECHNOLOGY
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Last column (*) indicates design sheets.
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i

ITEM ITEM NAME NUMBER SPECIFICATIONS AND see
NO. B per LAB DESCRIPTONS bhe-
STATION low
BEAKER SET 1
16 { Small Four 600 ml graduatad type
Large Two 1000 ml graduated typa
17 MANOMETER 1 U-tube, water/Hg type; l-m
long; w/traps: polycarbonate
17.1] Dye One 4 oz bottle for water
17.2] Hercury One 500 gm nwottle
18 |PuMpP 1 Vacuum/prassure type, manuzl
20 (AIR CHAMBER 1 y
ASSEMBLY f
Tubing barbs/ Two, 1/2" thread te 1/4" nip-
/ ple, PVC or nylon
22 Accumulator ) One made of PVC w/pipe tes
i
19 |TUBING SET / 1
19.1] Small diasx Two, 4-ft lengthse 1/4" x
1/16" tygon or plastic
19.2] Large di7u Two, 4~ft lengths 1/2" (or
? 3/4") x 1/4" tygon or plastic
19.3] Bubble tiyps One, 3-ft section tygon
TUBING éAPTER SET 1
Smzll o medium Two, 1/4" to 1/2" diam
Small jto large Two, 1/4" to /4" diam
Mediuh to large Two, 1/2" to 3/4" diam
PVC #dapters Two, 1/2" to 1/4" NPT
21 |PRESSURE GAGE 1 Compound type, 0-30 psi and
0-30" Hg w/ 1/4' NPT
23 MULTIMETER, ANALOG 1 Such as a Simpson 260 or a
Triplett 310
27 JMULTIMETER, DIGITAL 1 3 1/2 digit w/full DC and AC
functions; 10-Megohm input Z and
. musat read 0.1 microamp & C.1 mV
BATTERY SET 1
25 Dry cell Two, bB-volt lantern type
25.1] Transistor One, %-volt transistor type
26 Wet cell One auto type PER LAR.
[
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EQUIPMENT LIST FOR PRINCIPLES OF TECHNOLOGY

ITEM NAME

NUMBER
per LAB
STATION

SPECIFICATIONS AND
DESCRIFTONS

37
37.1
37.2

37.3

37.4

ELECTRICAL WIRE
SET
Universal leads

Wire segments

Magnet wire

SET

knife

push button
knife

SWITCH
SPST;
SPST,
DPDT,

LAMP, MINIATURE
LAMP BASE

THERMOMETER SET
1.1.8. scaled
1.i.g. blank

HOT PLATE
GAS BURNER

SUPPORT STAND SET
Base

Clamp base
Threaded rods

90-deg ¢lamp
Adj. clanmp
Unthreaded rods
Ring clamp

THERMCCOUPLE

CUP, STYROFOAM
PULLEY SET
Single

Double

Triple

Stepped

1

Last column (*) jindicates design sheets.

6225

One set; 14 to 16 AWG w/ ends
and probes

One set of 18 to 24 AWG wire
w/different lengthsa, ends strip-
ped and tinned

One l-1b spool 30 AWG coated

Two, 4 A @ 120 V
One, NO-typa, 4 A @ 120 V
One, 4 A Q 120V

Type 40, miniature screw basa

For miniature lampa

Two, dual scale -10 to +110 C
Two, equal ranged w/iteam 31

750 watt rating, 80 cm square
Optional, Bunsen or Fishar;
match to fuel gas available

Two for 13-mm threaded rods

One for 13-mm rods

One each 1/2" (13-mm) diam by
36" long and 24" long

Two for 13-mm rods

One for 13-mm rods

Four 13-mm diam x 24" long

One needed if item 27 B used

Typa-Ey Chromel -constantan
24 AMG wire 30" long w/plugs

16 to 24 ounce size

Three single sheave type

Two double sheave, abreast or
tandem arrangement

Two triple sheave, abreast
or tandem arrangement

One; w/three different diam
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EQUIPMENT LIST FOR PRINCIPLES OF TECHNOLOGY

ITEM NAME

NUMBER
per LAB
STATION

SPECIFICATIONS AND
DESCRIPTONS

ERIC

WINCH ASSEMBLY
Disk

Mount

Winch
Pullay

SPRING BALANCE SET
Smull
Medium
Large
MONOFILAMENT LINE

PNEUMATIC CYL. SET
Large
Small
Barba

WEIGHT STAGE

WATER PUMP SET
Motor

Pump

POWER SUPPLY

CONTAINER, LG FLUID
ELECTRIC MOTOR
ASSEMBLY

Motor

Mount
Accessorias

STOPWATCE

1

2°¢

&tS.

76-8

Cne, wood or metal w/1l0" diam
and 0.5" thick grooved rim

One, wood board, 14" x 10" x
(1/2" to 5/8")

One, 1/2 ton cap manual

One, grooved 1" diam mountad

Dual scale typs (SI/English)
Range O to 2.5 N (0.5 1b)
Ranga O to 5 N (1.0 1b)
Range 0 to 20 ¥ (4.5 1b)

One roll, 25 yd of 10 1b test

Double-acting types

One, w/6" stroke & 1.125 diam

One, w/4" stroke & 3/4" diam

Four, nylon or brass threaded
tubing barbs for 1/4" id tubing

Aluminunm disk attached to
itam nos. 44 or 107

Cne, IC powered rated at
12 VDC @ 10 A (or less).

Cne, w/rated pumping capacity
of 300 gph (or greater)

Qutput 0 to 20 V DC @ 10 A w/
front panel V & I meters, AC
output optional

S-gal plastic w/lid

Permanent magnet type, rated
at 12V DC @ 6 to 10 A

Wood construction, adjustable

1 ea drive pulley, drum, &
shaft coupler

Digital readout to 0.1 sec,
w/2 functions (reg. & lap)
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EQUIPMENT LIST FOR PRINCIPLES OF TECHNOLOGY

ITEM NAME

NUMBER
per LAB
STATION

SPECIFICATIONS AND
DESCRIPTONS

SOLENOID ASSEMBLY
Solenoid
Mount
CONVEYOR ASSEMBLY
BALANCE, TRIPLE-
BEAM
STROBOSCOPE
WATER CHANNEL
ASSEMBLY
AIR STORAGE TANK

PRESSURE REGULATOR

GAS ORIPICE
ASSEMBLY

Orifice body
Collection column

Water bhath

OSCILLOSCOPE
Probaes

FUNCTION GENERATOR

DEWAR FLASK
INSULATED CONTAINER

Last column (*) indicates design

1

1

1 needed

per 1
stations

1

sheaets.
76-9

One, 12 V DC type w/1" pull
One, wood construction w/
three 5-way binding posts

wood construction

Similar to OHAUS model 2610

Adjustable flash rate 180 fpm
to 10,000 fpm

Vinyl or metal rain gutter w/
v-notchad obstruction (weir)

Six gal w/pressure gage,
brass manifold, shutoff valve,
and 6-ft hose w/a quick: connect:
disconnect female coupler

0-30 psi w/quick.connect male
connector on input and hrass
output barb for 1/4" id tubing

One machined acrylic w/4
barbs (for 1/4" id tubing)

One, Plexiglass or acrylic
tube w/2" id & 13"-24" long

One, tray 4"-3"4d x 6" x 9"1

Dual channel, 0 to 10 MHz
Two, X1/X10 type w/clip

0 to 10 MHz, 10 V (p-to-p)
output into 600-ohms w/3 wave-
forms (sine, square, sawtooth)

1.9 1. capacity w/12 cm id
3 1b coffee can wrapped w/2"
styrofoam insulation

227
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. EQUIPMENT LIST #OR PRINCIPLES OF TECENOLOGY ™
ITEM ITEM NAME NUMEER SPECIFICATIONS AND see
No, per LAB DESCRIPTONS be- /
STATION low i
HEAT TRANSFER 1 *
ASSEMBLY SET
68A Conductor tester One insul board w/Al slug
68B Insulation teater Two Al plates
64 Lamp socket One porcelain, standard
64.1} Heater One light bulb, 100 W
70 [FCONTAINER SET 1 For fluids, made of metal
Small Threa, 1 lb coffee can
Large Two, 3 1b coffee can
FRICTION PLATE 1 #
ASSEMBLY
71 Fixed One Al, 6" x 18" x 3/16"
72 Movable One Al, 4" x 6" x 1/4" w/all
aedges smoothed & rounded
ATR-FLOW ASSEMBLY 1 . *
73 Tube Plexiglass or acrylic 25" x
2" 1d w/flow-control haoles
74 | Objects Thres different shapes w/ N
cross-sectional area 70-80X of
air-flow tube
75 ATR-FLOW SYSTEM 1
75.1] Vacuum One 5-gal; 1.1 hp dry type
75.2| Hose One, 6-fr x 2.5" wire rein-
torced plastic type
75.31 Adapter One, 2.5" down to 2" id
76 Duct tape One 20-yd roll canvas adhe-
sive, 2,5" to 3" wide
78 |GARDEN HOSE SET 1 . ' -
78.1| Large One 25' length of 5/8" to
3/4" diam w/male & female conn
78.2] Small Two 25' lengths of 3/8" to
1/2" diam w/male & female conn
97 |PRESSURE GAGE TAP 2 PVC threaded tee, w/outputs
nale/female/mala, 3/4 diam
Gage adapter One male 3/4" thread to 1/4"
femala NFT
Teflon tape One roll teflon plpe seal
PLATFORM SCALE 1 Household "bathroom' type
FLOW RESTRICTOR SET 1 Each to be 4" X 4" sgize *

Last colum (*) indicates design sheets. ~

(D)

EMC PRINCIPLES OF TECHMOLOGY 76-10 2 '
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I ITEM NANME NUMBER SFRCIFICATIONS AND see
NO. - par LAB DESCRIPTONS be-
STATION low
79 Plates Seven metal w/different sizes
of flow holes
80 Filters Two sections, fiber type
opt. ¥MANOMETER, SLANT 1 Slant tube w/0" to 3" water
TURE range. Option: use U-tuba
81 }SOLDERLESS 1 Plastic, 6.5" x 2.25" /128
BREADBOARD terminals and 5 tie points/term
RESISTORS SET 1
82 Fixed assortment 1/2 watt, 5% tolerance of:
1-10 ohm, 2-100 ohms 2-560 ohm,
1-1 kohm, 2-1.5 kotm, 2-2.5 kohm
. 1«50 kohm, 1-1 Mohm, & 4-10 Mohm
82.1] Power type One esach 10 watv 50 & 100 ohm
83 Variable Two each, 2 watt 30% tol.
0-10 kohm & 0-100 kohm. Make
1 audio taper & other limear '
) 85 THERMAL FPIPE 1 Two copper pipe sactions, 1 *
ASSEMBLY insulated and 1 uninsulated
85.1§ Stoppers 'Threa rubber stoppers per
tube w/one being a l-hole type
86 Punnel One plastic type
87 |SPRING TEST 1 Wood construction W/ spring *
ASSEMBLY Option of two designs.
91 IHYDRAULIC FLOW & L PVC construction 1/2" to 3/67f *
SHEGOCK ASSEMBLY pipe w/tee's & flexible tube
section
77 Valves One each ball & gate, PVC .
89 AIR MOTCR 1 Rated at 1/20 hp min w/ 1/4"
_ input air lines and a 3/8" diam
g output sghaft
- 89.1% Gage accessory One PVC 1/2" diam tee w/3 fe-
e male ands and 2 tubing barb
adaptars for 1/4" id tubing
90 Stirring One, w/sleeve coupler
attachmant

Last column (*)} indicates design sheets.

76-11
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ITEM ITEM NAME NUMBTR SPECIFICATIONS AND sea
NO. - var LAR DESCRIPTONS he-
STATION low
88 FLYWHEEL ASSEMBLY 1 wood comstruction w/cast iron! *
whaeel 8"-10" d4iam of 3-6 1b of
weight gounted on 1/2" diam
shaft w/roller bearing support
88.1| Drive belt One, flat balt (from sewing
machine Oor carpet sweeper)
88.2f§ Frictioun braka One leather strap attached
92 1STRIP-CHART 1 for Servo type w/4" wide chart
RECORDER class fand 1 Mohm input Z. Vaziable
. ranges »nd speeds
93 §ROTAMETER 1 Air~-flow matar w/range of
180~1800 SCFH (cu ft/hr)
94 |SPECIFIC HEAT 1 3-matal cyl., each of sama
SAMFLE SET mass but differant volume
95 | Tongs Cne set w/insulated handles
98  |WATT-HOUR METER 2 per ' »
ASSEMBLY class i
98.1}] Watt-hour metar Cne domestic type :
98.2} Line volt monitor One penel voitmater w/range
of 10X to either side of AC line
98.3} Circuit breaker Cne 30 A rated w/switch
98.4] Mult outlar strip Cna w/5 or 6 outlets
99 |MOTOR~GENERATOR SET L Two identical assemblies w/
fixed and rotating® coils whose
configuration can be set via
external connections
100 {WINCH,'"COME-A=-LONG" 1 1 ton to 1l 1/2 ton capacity
101 |PIPE CLAMP B! 3-ft long w/disk replacing *
ASSEMBLY handl
GEAR SET 1
102 } Spur type _ A collection of 5 or 6 spur
gears w/shafts and frame to be
pounted on as per lab 7M3
102 | Worm type Cne ucrm scvew driving a
whael gear
= ™,
A

Last column (#) indicates design sheets.
L PRINCIPLES OF TECENMOLOGY
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ITEM NAME

- NUMBER
par LAR
STATION

SPECIPICATIONS AND
DESCRIPTONS

see
ba-
low

BELT DRIVE
ASSEMBLY
Belt
Drive belt
Drive pulleys

HYDRAULIC JACK

PRESSURE STAGE
TRANSFORMER

ASSEMBLY
Coll forms

TRANSFORMER

1

Wood coastruction w/Z stepped
drive pulleys at adj distances

One V-belt for steppad pullaey

One timing belt w/3mm pitch
300 om length, 9 rm wide

Double flange w/1-8.3 cm diam
& 1+14 cm diam or greater

1 1/2 ton cap w?high prassure
gage, 0 to 5000 psi

Steel construction w/springs
Soft stmel construction
Four plastic or cardboard
tubes, just large enough to fit
over bolte in assambly
One step-down csnter tzpped

w/115 V AC primary & 12.5 V AC
@ 1 A secondary

END OF FIRST YEAR EQUIPMENT REQUIREMENTS

IMPULSE MEASUREMENT
ASSEMBLY

MOMENT OF INERTIA
ASSEMBLY

FLUID MOMENTUM
ASSEMBLY

TORSION PENDULUM
ASSEMBLY

'MECHANICAL SHOCK
ASSEMBLY

VIBRATION
TRANSDUCERS

Battery

BNC cables

Last column (*) indicates dasign

1

shests.

Consists of frame, impact
plate, spring, rod; and guide

Rotating rod w/movable
vaights

Two flexible hose sections
w/90-degree PVC elbow

4-ft long steel rod w/cross
arm assembly & movable weights

Wood construction

Piezoelectric w/frequency
ranga of 1 Hz to 5 kHz & sens
of 10 aV¥/g, linearity 1Z, and
excic of 18-28 V DC @ 2-20 mA

One per transducer, such as
Burgess type K15

Two 4-ft long w/connectors at
both ends minimum

76-13
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ITEM NAME

NUMBER
per LAB
STATION

SPECIFICATIONS AND
DESCRIPTONS

SPEAKER
MICROPHONE
RESONANCE TUBE

CAPACITORS
Small set
Large set

REFLECTOR
PEQTOMETER

FLOOD LAMP ASSEMBLY

WIND GENERATOR
ASSEMBLY
Duct fan
FPlow tuba
Quetput fan
Qutput assambly

ANEMOMETER

SOLAR CELL PANEL

FLUORESCENT FIXTURE
WATTMETER, AC
STEAM ENGINE

BIMETALLIC STRIP
ASSEMBLY

Last column (*)} indicates design
FRINCIPLES OF TRCHMOLOGY

1

sheets.

3" wide freq range speaker
w/1000-otm CT transformer

Omnidirectional 30 Hz to
15 kHz range w/4-10 V DC puwr

2" id x 2' long

Three 47 pF nonelectrolytic
One 10 mof electrolytic

Parabolic, 18" diam metal

Laser power meter type w/
range 0.003 pW to 10.0 mW

Pixture w/reflector and lamp
rated at 300 W

1-10" diam w/ 300 cfm min flow

7'-8' length w/i0" to 8" diam

One, 7" diam w/5 blades

Wwith 1.5 V DC motor, shafe, &
cradle to hold itams aligned

Slant-tube manometer cali-:
brated in wind speed

Each rated 6 V DC @ 50 ma

8 W to 15 W piniature can be
battery powered

1000 W range, or optional
design of POWER MEAS MODULE

Electrically heated w/output
flywheel

Linear strip w/ electrical
contacts, adjustable

76-14
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ITEM MAME NUMBER SPECIFICATIONS AND

- per LAB DESCRIPTONS
STATION

THERMOELECTRIC 1 Two Al blocks drilled for
MODULE ASSEMBLY tenp chambers; insulated by
styrofoam blocks; sandwiching
a thermoelectric module

LOAD CELL
ASSEMBLY
Strain gage Two unbonded foil type

Output board One PC board w/bridge circuit
Load member One PVC 2" slip-type coupler
Connecting cable One 3-ft long 4-conductor
wire

PRESSURE MANIFOLD Wood and PVC construction
ASSEMBLY :

D/P CELL One alectrical output w/0 to
15 psi range -

LIQUID FLOW PVC construction w/inserts
ORIFICE ASSEMBLY

LVDT DC-to~DC type w/1" range
Accessory set One set as per labh L1BE2

SOLID-STATE Probe w/temp to mV con-
TEMPERATURE SENSOR vertor and battery. Reads 1
mV/degree €, at ice pt=0 mV out

PRT(Platinum Resis- Probe w/100-ohm nominal
tance Thermometer) resistance

THERMISTER Probe 3" long x 0.095" diam
w/ nominal resistance of 2252
ohms at 25 degrees C

SPECTROSCOPE Student type, hand-held w/
diffraction grating and builr-in
wavelength scale

HV POWER SUPPLY Spectrum tube power supply
w/spectrum tube holder

Last column (*) indicates design sheets.

76-15
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ITEM NAME

NUMBER
per LAB

STATION

SPECIFICATIONS AND
DESCRIPTONS

SPECTRUM TURE SET
Bydrogen .
Helium
Nitrogen
Neon
Metrcury vapor

LASER

RADIATION APPARATUS
SET

LAZY SUSAN
OPTICS TABLE
Bearing
Base
Disk

LENS SET
Positive long FL
Positive short FL
Negative
Cylindrical
FILTER SET
Color set

Polorized
Neutral density

MIRROR SET
Lg flat

Sm flat

1

Last columm (*) indicates design sheets.

FRINCIPLES oy TRCEMOLOGY

76-16

Ona
One
One
One

One

Eelium-Neon w/output power of
0-&8 tO U.? m“.

Two of thres cans of the same
volume and material but with
different external surface
colors; blk, silver, & white

One 3" diam "lazy susan" type

One wood, 1' x 1*' x 5/8"

One hesvy poster board, 17.5"
diam w/white matte finish

NOTE: FL MEANS FOCAL LENGTH

One: plano-cofhvex lens 33-am
diam w/233-mm FL

One, plano-convex lens 32-mm
diam w/58-mm FL

One, plano-concave lens J5-mm
diam w/-53 mm FL

One, glass pod 2'-3" long x
3 to 4 mm diam

One set of 8 mounted 2" x 2"
solid colot slides

Two, mounted 2" x 2" filters

Cne, 1/2% x 1" x 1/4" w/
optical density of 0.5 at 500 nm
nominal transmittance = 327

Flat, front-surface type

One 22mm x 22 mm x 5 om
One 8.2 om diam x 1.5 mm

~
3
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ITEM NAME

NUMBER
par LAB
STATION

SPECIFICATIONS AND
DESCRIPTONS

BEAM SPLITTER SET
Mirror type

Glass type

PRISM SET
Right Angle (PORQ)

Equilateral

Dove
Wedge

DIFFRACTION GRATING
SCREEN
FIBER OQPTICS SET

Cable

| LED/photo diode

Couplers

i

One 25 mm x 38 mm x 3mm «/
50 transmissior & S50 reflect
. One microscope slida

One }j9 om x 19 mm x 25 om,
unaluminized

Ona, 25 mn x 25 mm gsize

One; 76 mn x 25 mm x 18 mm

One, 40 mm x 55 mm w/10Z
critical angle .

Ona) 2" X 2" mml:ed H/
13,400 grooves/inch

One ground glass screen,
89 mm x 127 mm x 3.4 o

One 5-m langth of fiber
optics cable
One pair of LED and photo

diode detectors, IR type
One each, input and autput
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NEEDED
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TTEM NAME

DEMONSTRATION EQUIPMENT
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ITEM No.
in EQUIP.
LIST

Spe-
cial

=} — —

L Bl oV IR B SV 3N )

Spongs
Mater stick

Spring balance scale

Suction cups
Cord

Paint can
SOCKET PFIXTURE
C-clamps

Torque wrench
Connactor clamp

Masking tape

Dual scale type w/5-1b

range
Rubber, 2"-3" diam
12"-18" length, 40-1b test
Gallon size filled w/sand

Aircraft type w/1.25" max
expanded od for hose
One roll, 5/3" wide

42
18

Flow indicator
Fluid containers

Tubing sections
Connector clamp

S-gal cap, 1 w/outlet at
bottom and 1 w/o outlet

Tygon bubble type, 2 ft

Aircraft type w/0.7" max

axpanded od for tubing
Polycarbonate pinch-off
Heavy-duty type
One liter cap Pyrex

Tubing clamp
Lab jack
Baakers
Stopwatceh

Batteries
VOM
Hook-up wire

Lantern type, 1.5 volt

Analog volt-ohm-milliammeter

18-24 AWG wire segments 4"
& 6" long, l-ved, l-black, &
l-yellow insulation

Miniature type

Knife type

Alligator clip
SPS8T switch

14" x 1" x 1/2" w/35 holes
- fmade of copper

750 watt, 80 cm square
Heavy-duty type

16 _,pennyu

Two ounce amount

CONDUCTION BAR

Hot plate

Lab jack

Nails

Paraffin

Thermo Crayon
INSULATOR SHIELD

Baskatball
Spring balance scale

Dual scale type w/S5-1b
range

Blecy. wood or brick

PRINCIPLRS OF TECHNOLOGY
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PRINCIPLES OF TECEWOLGY: DEMONSTRATION EQUIPMENT
DEMO | NUMBER ITEH NAME ITEM NO. }Spe-
NO. Jof ITEMS in BQUIP. [cial
NEEDED LisT
1 Hater stick 42
1 Cord 1«£¢ length, 40-1b test 5
2DF 2 Fluid container 5-gal cap (bucket) 50
1 Water pump Elactric motor driven 46
1 Powar supply AC/DC typa 47
2 Hoses For connaction to pump 19
2DE 1 Slotted weight set Small cap 40
2 C-clamps 13
2 vCM Analog volt-opm-milliammecer 23
1 Support stand 3s
1 Pulley Por support gstand 37
1 Powar supply AC/DC type 47
1 DC motor 52
1 Stopwatch . 51
aze iy - T R T .
DM 1 Toy car windup or electric type
1 Stroboscopa 57
1 Stopwuatch 51
1 Mater stick 42
1 DC Motor : 52
1 6" diam disk For connection Lo motor
i Powar supply AC/DC cype 47
1 C~clamp 13
1 Hasking tapa One roll: 5/8" wide
3DF 1 Fluid container 5-gal caps, 1 w/outlet st
bottom
1 Fluid container 5-gal cap (bucket) 50
1 Triple-beam balance 56
2 Beakers, large 1-liter size
1 Stopwatch 51
1 Tubing clamp Polycarbonate pinch-off 63
3JDE 2 Batteries Lantern-type, § volt 25
1 Lamp w/base 6-volt
1 SPST switch Knife type 28
1 VoM Analog veolt~ohm-millizmmeter 23
1 Qscilloscopa ) ) 65
1 Function Renerator 66
3bT k! CONDUCTION BAR 14" % 1" x 1/2" w/5 holes *
1 made of steel, 2 of copper
2 Hot plates 700 wate
2 Lab jacke Heavy-duty typa

PRINCIMLEE OF TECESOLOGY
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DEMO | NUMBER ITEM NAME ITEM NQ. [Spe-
NO. jof ITEMS in EQUIF.|cial
NEEDED LIST
8 Nails "16~-penny"
2 Paraffin Two ounce amount
2 Stopwatches 51
E—
4DM 1 Plate Al or steel, 18" x 6" x 1/4"
2 Waights 1-1b lesad bricks
1 0il 1 oz of lubricating oil
2 Cup~hook scraws
1 Spring balance scale Dual scale type w/S5-1b 34
range
4DP 1 PLOW SHROUD w/mylar ribbon strips *
1 Auto air~-filter :
1 Vacuum
1 Manometer Slant-tuba type
1 Confetti Approxinmately 1 cup measure
4DE 1 DEMONSTRATION BOARD Board mounted w/4 different *
" jwires, eeach w/ diff resistance
1 Power supply AC/DC type 47
2 DM Digital multimatars 27
40T 1 CHIMNEY ASSEMBLY Uses Cu pipe, insulation, & *
aluminum foil
1 Support stand 35
3 Bunsen/Fisher burner Butane torch cptional
L Temp indicator strip Raversible type
3 Thermo crayon set 70 to 100 degree C range
5DH ! Plexiglass tube 2-ft long x 2" id 73
1 Weight hanger 50-8m for slotted weight set 41
i Slotted weight set Small capacity set 40
3 Nails Roofing type
i Scyrofoam board 2" x 4" x 14", dense type
1 Cord 18" length, 40-lb test 5
1 Masking tape One roll, 5/8" wide
SD¥ 1 Alr tank 6-gal size 59
1 Pressure regulator 0 to 30 psi 60
/ 1 Air mocer Fractional horsepower type 89
1 DC motor Permanent magnet type 52
1 Miniatura lamp w/base| 1.5 volt bulb
1 Support stand 35
SDE 1 SPST switch. Knife typa 28
1 Battery 6-V dry cell 25
PRINCIPLES OF TRECENOLOGY
76-21
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PRINCIFLES OF TECHNOLGY: DEMONSTRATION EQUIPMENT
DEMO | NUMBER ITEM NAME ITEM NO, [Spe-
NO. lof ITEMS in EQUIE. |cial
NEEDED LIST
1 Resistor, variable 0 co 20 chms
1 Resistor, fixad 82
1 Capacitor Nonalectrolytic, w/value of
5-10 microfarads
1 Power supply AC/DC type 47
1 Strip-chart recordar Servo type 92
1 ADJ VOLT-DIVIDER CXT As dascribed in Demo 5DE *
SDT 1 PIPE ASSEMBLY As doscribed in Demo SDT *
] Power supply AC/DC type a7
1 Strip-chart racordar Servo Cype 92
1 Pump Electric .metor driven 46
1 Thetmocoupie Type E w/ice pt ref junction 36
1 Fluid container S5-gal cap (bucket) 50
SR e S— T ——
6DM 1 E.D. support stand 1
1 Slottad waight sat Large capacity 12
1 Weight hanger l«kg size 11
1 Cord B-ft, 60-1b tast
1 Pullay 37
1 Mater Stick 42
1 Masking tape
1 Stopwatch 51 .
6DF 1 H.D. support stand 1
1 Slotted weight sat Small capacity 40
1 Waight hanger 50-gm size . 41
1 Cord B-ft, 60-1ib test
1 Pulley 37
1 Alr tank 6-gal size 39
1 Pressure regulator 0 to 30 psi 50
1 Air motor Fractional horsepower type a9
1 Rotamater
1 Magking tape
1 Stopwatch 51
6DE ] FPower suppiy AC/DC type 47
1 Miniature lamp w/base] 6-volt bulb 29 & 30
1 SPST switch Knife type 28
1 VOM or voltmeter 23
1 DMM or amneter 27
1 Transparency Cf a kilowatt-hour meter
1 Resistor. variable 0 to 20 oims
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PRINCIPLES OF TECENOLGY: DEMONSTRATION EQUIPMENT

NUMBER ITEM NAME ITEM NO. |Spe-
of ITEMS ) in EQUIP.eial
NEEDED LIST

Power supply AC/DC type 47
DC motor Permanent magnet type 52
Drive pulley 1.25" diam
Stroboscope 46
Multi-step pulley 37.4
Rubbar bands Broad heavy-duty type, short
Suppo~t stand 35

Hydraulic jack

Transformer 25-V ct step-down type
Autotransformer
DMMs 27
Rasistor Powar type 50 ohm, 30 watt
"pigtail” power cord

m
END OF PIRST YEAR DEMONSTRATIONS
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Principles of Technclogy
DESICH NOTES ON SPRCIAL EQUIPMENT

Item Name: Heavy-Duty Support sStand Item No. 1

MATERIALS

- 930 degree elbows with 34 1i/2¢ length of 5/8" to 3/4" Qdiam

pipe between @)
§ £t long iron or steel pipes (5/8" to 3/4" diam) ()

1/2" £t x 3" w x 24" long boards

3/8" t X 4" w x 36" long boards

1" €t x 4" w x 36" long board (item No. 1.1) @
Eye bolts

Adjustment pins @@

FRINCIPLES OF TECENOLOGY
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Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Soring Holder Jig

MATERIALS

3 3/4" wx 5/8" t x 5" long plywood board @

3 3/4" w x 5/8" t x 5 1/4" long plywood boards %%
3 3/4" long x 5/8" radius quarter-round boards
Aluminum rod 1/2" diam x 12-14" long

Coiled spring (- automobile or truck clutch

pedal return spring)

PRINCIPLES OF TECHNOLOGY
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DESIGN NOTES ON SPECIAL EQUIPMENT

Item No. 20

Item Name: Air Chamber Assembly

MATERIALS
PVC, 1/2" diam pipe tees with threaded ports @@
PVC, 1/2" diam pipe 3" long
Tubing barbs, 1/2" NPT to 1/4"” tubing ©
Tubing/hose clamps

> Aﬂad-* 3
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DESIGN NCTES ON SPECIAL EQUIPMENT

Item Name: Wwinch Assembly _ Item No. 43

MATERIALS

1 -~ wood board, 10" W x (1/2" - 5/8") £ x 14" long
1 - winch, similar to W.W. Grainger, type 22601

3 - wooden disk, 10" daimeter x 1/2" thick

1 - 1" diam grooved pulley

NOTE: It is important that the winch be able to free-whee)
both in and out and that input handle can be removed
easily. The handle will be removed to allow the
attachment of the disk.

The plywood disk should be grooved to receive the mono-
filament line.

MOUNTING
204 R0

-~ GAOOVED
PULLEY
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DESIGN NOTES ON SPECIAL EQUIPMENT
Item Name: Weight Stage Item No. 453
i
MATERIALS
1 - 8" to 8" diam aluminum disk, 1/4"™ to 5/8" thieck C)
1 - Aluminum cylinder, 1" diam x 1" long @
1 = Aluminum rod, 8" £o 10" long = 2/1s8" diam, +threaded at
sne and
l cvuinogr (3)
: a0TTOM
I vVIEW
——— 05K

 I—
|
l

}
T oﬁ

QRAWING NOT TO SCALE

ALUMINUM RQD @

Note: The aluminum rod is %2 nelp
the slotted weights stay
cantered on the stage,
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DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Electric Motor Assembly

MATERIALS

1
1
1
1
1
4
1
1
A
1
1
1

S 1/2" w x 3/4" t x 6 3/4" long solid wood hoard @
4 1/4" w x 5/8" t x 4 1/2" long plywood hoard @

5 1/2" w x 3/4" t x 8" long solid wood hoard

3 1/2" w x 3/16" £ x 5" long wood hoard

(cut diagonally in half) ®

Permanent magnet DC - 1/16 hp (or less) electric motor
Motor should not exceed 8 amps at 12 V DC max

- Screw, washer, nut assemblies to fasted motor to board.

1/2” diam carriage bolt with washers and wing nut @

- index pin

dditional materials to be available

2" o.d. drive pulley for motor shaft (to accept 1/8" diam
round belts)

1" to 2" diam x 1" width drum for motor shaft .

3/4" long piece of rubber tubing slightly smaller than
shaft diam to act ag a shaft coupler.

‘®\ 1 £ T A T
e | O
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G
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— - ORItLL 3= 3/32" 014 ~OLES
T e THROUGH BASE AS SHOWN
MOTOR MOUNTED

TC THIS BOARD
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DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Solenoid aAssembly

MATERIALS

12 V DC solenoid with 3/4" pull @
Wood screws

Mounting frame of 2 - 6" x 4" x 5/8" thick plywood ®
S-way binding posts (1 red and 2 black)

Construction:

Cut 2 plyweod rectangles and mount together with solenoid
and binding posts as shown in figure below.
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Principles of Technclogy
DESIGN NOTES CN SPECIAL EQUIPMENT

Item Name: Conveyor Assembly Item No. 55
MATERIALS

2 - wood boards 2" w x 1/2" - 5/8" t x 18" long @
2 - wood dowels 1" diam x 2 1/2" long
- Wwood board - top surface covered with aluminum foil @©
1/4" £t x 2 5/8" w x 14" long
wood dowels 3/4" diam x 6" long
wood dowel with plastic straw (2 1/2" long)
1/8" diam x 4" long {Optional}
2" to 2 1/4" wide belt
NOTE: This belt can be a sanding belt or a section cut out
of an automopile tire innertube,

Continuous round drive belt with 1/8" diam

67 O1A WOOO
.- GROOVED
| PULLEY SLEEvE

/ i / ~ NAiL
Note: Be sure to use [} ‘hﬁ*%o

graphite liberally in
each nail hole in boards
marked "AY,

Also, the copper pipe

3/4" long x 3/1&" id. acts

as spacer and bearing. It
keeps the grooved pulley from
dragging on the wood board.
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DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Water Channel Assembly -

MATERIALS

[l N

Lt R EWRREY

- Pipe clamps @
vinyl plastic or rain gutter 37" to 42" long x 4 1/2" wide

x 2 3/4" high.

wood board, 46" long x 5" wxde X 5/8" thick ©

PVC 90 elbows _

PVC Pipe s=sctions .

PVC control valve D e

Baffle and flow straighteners & -

PVC pipe to hose coupling/connector lfema;e,hose connector
--male pipe connector)

Assenmbly:

The flow straighteners should be no less than 4" long x 2"
tall x 1/16" thick to no more than 10" long x 2" tall x

1/16" thick. These should be glued across the bbttom of

the gutter and attached to run exactly parallel to the length.

PRINCIPLES OF TECHNOLOGY
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DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Gas Orifice Assembly
MATERIALS

1 - Orifice plug, preferably brass

4 1/4" NPT brass adaptors

1 - orifice body, plexiglass or acrylic plastic

1 Plexiglass tube 2" ID x 24" -~ 1/8" wall thickness recom-
mended. Tube should be drilled and tapped within 2" of the
bottom to receive a 1/4" NPT tubing barb.
3" sguare glued to top of tube~-drilled and taped for 1/4" NPT
1/4" NPT tubing barb
Plastic tray or pan 4" - 5" deep with 6" wide x 8" long
dimensions
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PREPARATION OF ORIFICE BQDY
Need 1 rectafgular plexiglass rod 1/2" w % 3/4" h x 1 1/2"

1. Drill a pilot hole 1/8" diam through the length (1.5")of
the block. The hole is not to be centered. This hole
should be located 1/4" from 3 sides <f the face and 1/2"
from the remaining side.

Counterbore with 3/16" diam completely through length.

prill and tap for 1/4" -~ 28 SAE from one end (End A}

co a depth of 2/10%.

4. Drill and tap for 1i/4" - NPT from other end (End B)
to a depth of 2/5".

5. Drill 2 pilot holes on the top 1/2" x 1 1/2" face with a
1/8" diam bit to a depth of 3/8". Port 1 should be
0.375" from End A and centered on the 1/2” width. Por: 2
should be 0.300" from End B and centered on ¢he 1/2" widech.

6. Drill and tap for 1/4" - NPT to0 a dapth of 1/4" for
each port.

7. Use a #45 drill (0.082" diam) to drill 2 hole ox center
of Port 1 to intersect upstream chamber.

. Use a #45 drill co drill a 63 degree angle to intersect
downstream chamber near orifice plua. .

wn
. .

NOTE: Tubing barbs for 1/4". holes come with NPT thread, not
with SAE thread. Three of your ports have NPT, one
has SAE. oOnce the orifice .plug is installed You may
find it necessary to insgsert an adaptor that would
have male 1/4" 28~SAE on one end and female 1/4" NPT
©on the cother.

PREPARATION OF ORIFICE PLUC

Meed brass rod 0.25% diam.

1. Run rod through die to thread for 28 turns per inch for a
depth of 0.35".

2. Bore from end on center 1/8" diam x 0.25" deep.

3. C?ugterbore with #97 dril} (0.005" diam) to a tepth of

3/32".

Cut off rod to length of 0.3125", \

Clean 0.005" diam hole.

b
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Principles of Technology
- DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Heat Transfer Assembly Set

MATERIALS
For 68A (used in Lab 3IT1)

7 172" to 9" square x 1/2" - S/8" thick plate - (&
1" to 1 1/2" diam x 1" long aluminum cylinder (B)
1" x 3/4" strip of metal tape ialuminum)

Lamp socket subassembly 6

Standard base 100 W light bulb
AC patch cord wired to the lamp socket subassembly

For lab 3T1l, you should run the lamp at full voltage, from
the power supply, for no more than 4 minutes. After 4 min-
utes readjust the power supply AC output to approx. 20% of
full setting. Note also that we now recommend the use of a

100 watt lamp inscead of the 600 watt heater.
MAKE NOTE OF THESE RECCOMMENDATIONS IN YOUR TEACHER GUIDE

INFORMATION ON 68B ON BACK OF PAGE

PRINCIPLES OF TECHNOLOGY  .»
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MATERIALS
For item 688 {used in Lab 4T1)

2 - Aluminum plates, 3/16" thick X 8" wide x 8" long
- items from 68A C, D, and F
2 - boles, 3 1/2" long x 10-32 thread

NOTE: The upper aluminum pPlate will be untouched except for the
edges being deburred and rounded t© remove any sharp
edges. The bottom aluminum plate will be prepared as
shown below.

=

f
Therd, mud ve &7
leasyt o RiesrEnes

-CE > *.h.‘} [0 Ry ,.m.,._ Plak
: Pri sboLE?

NQTE:
Once more, for this lab (4T1) we recommend:

1. Replace the 660 watt resistance heater with a
100 watt light bulb.

2. Allow full voltage (110 V AC) to he applied for
no more than 4 minutes.

3. After 4 minutes reduce the input voltage to 40%
of full.

MAKE NOTE OF THESE RECOMMENDATIONS IN YOUR TEACHERS GUIDE.
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Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT
Item Name: Friction Plate Assembly Item No.
MATERIALS
- Lg. aluminum plate, 6" x 18" x 3/16", @&
- Sm. aluminum plate, 4" x &" x 1/4",

- Minature eye screws
- Wood board, 8" x 24" x 1/2" to 9/16" (O

All edges sound 2ad
pelished 2/
S‘ut‘?nc.s
X - ﬂh}kl&&k

Y- e . Fnisk
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DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Alr Flow Assembly ITtem No. 73

MATERIALS

1 - 36" long x 2" id tube, plexiglas
2 ~ 4" x 4" squares, plexiglas with 1~2" diam hole drilled on
center in each,1/4" thick. &

3 - Flow objects (item no. 74}
These objects are to be made of wood or plastic, 3-~shapes.

Each shape w/ the same cross-sectiocnal diam (d).

NOTE: The value (d) must be between 70% and 80% of the
value of the cross-sectional diam of the un-
restricted flow tube. Thus d = 1.4" to 1l.6"

CONSTRUCTION
Glue squares at each end of

the tube s0 that holes in squares

coincide with that of the tube.
Squares should have a 3/8"

diam hole drilled in one corneyr of

each square and aligned to the same

side. These holes should be

drilled and tapped for set screws.

T 6 -3/16" DIA HOLES
DAILLED AROUND
CIACUMFERENCE

»
SET .

: L]
B S

USE NOTE:

Use a spring balance (0-5 N range). Suspended it above air
flow apparatus. The with a length of monofilament line
connect the spring balance and drag objects.

PRINCIFLES CF TECHNOLOGY
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DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Flow Restrictor Set Item Né. 79

MATERIALS

8 - 4" x 4" x 1/32" aluminum plates

LOW
INOEXING
HOLE HOLE
RESTRICTOR
PLATE

—

CONSTRUCTION
Each of the 8 plates is identical except for the size of
the flow hole. The diam ¢f the flow hole in each plate is
calculated to be a percent of the cross-sectional area of the
unrestricted air flow device. The relationship of diam to
the percent of cross-sectional area is shown by the following
chart.

% of OPEN DIAMETER
AREA MULTIPLIER

100% D
90 .95
80 .89
70 .84
60 .77
50 .71
40 .63
30 .55
20 .45

NOTE: The diam multiplier has
been rounded off to only 2 places,
thus the true percent of open area
resulting is in error by 0.6% at
worst,

000O0ODOO00
v lviululolviviv
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DESIGN NOTES ON SPECIAL EQUIPMENT
Item Name: Thermal Pipe Assembly Item No. 85
MATERIALS
4 - rubes, copper, 16" long x 1" diam
2 -~ pipe tees, copper
4 = pipe elbows, copper
1 - thermal insulation 34" long tube for 1" diam pipes
1 - wood mounting stand

THIS VEATICAL SDARDS MOST
VITAL AQLE 1S AS A
HEAT SH!ZLOD

PIPE — T

UNINSULATED
PIPE SECTION

WOoo0
MOUNTING
STAND

INSULATED
PIPE SECTION
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DESIGN NOTES ON SPECIAL EQUIPMENT
Item Name: Spring Test Assembly Item No. 87

MATERIALS

For Design A

Base, 4" x 4" x 3/4" wood (A

Tube, 2" diam x 5" tall

Spring, coil type, 1 7/8" diam x 3 1/2" long

Compression plate, circular disk 1 15/16" diam x 1/4"
aluminum with vertical 3" long rod mounted on center (rod
diam 1/4" ) @® <

1 - vertical support rod with lever arm &)

S
Lo

For Design B
1l - Base, 6" X 4" x 3/4" wood
1l - Tube, 2" diam x 5" tall
1l - Spring, coil type (same as "C" above)
1 - Compression plate (same specs as ''D" above except vertical
rod must be 5" to 6" long).

COMPRESSION
PLATE

H I' 1 .
D —~ ﬁhﬁﬁﬁﬁ
COMPRESSION ) ; ,-- i
PLATE {

DESIGN A DESIGN B

ERINCIPLES OF TECENOLOGY
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DESIGN NOTZIS CN SPECIAL EQUIPMENT

Item Name: Flywheel Assembly
MATERIALZ

Base 5/8" t x 15" x 18" plywood

Sides—iF2t—o—x o U EIywooca

Lever - 1/2" £ x 9" x 4" plywood

Pianc hinge 31" wide

Flywheel - cast iron pulley sheave 8§-1i0"™ diam x 3/4" wide with
weight of 4 to 5 lb

shaft - 1/2" diam x 6" long

Threaded bolt " long x 1l/4" Qiam

2 - Pillow block with bearings for 1/2% diam shaft

Eye screw 3/4" long - wood screw

/\'/\':ijHEEL

A9

HAND}.E N\ APy LLOW

ELOCKS
H \ PILAMO
{ =p-—" HINGE

3

| i
'
. \

.
L

ADDITIONAL INFORMATION ON BACK OF THIS PAGE.
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All materials listed below are referenced to W.w. Grainger, Inc.,
cat. #367 ~

Pulley sleeve, 8 1/4" diam stk # 3xs98 £19.73 ea

Pushing set, for 1/2" diam shaft stk # 3X884 6.64 set
malleable split type

Pillow block set stk § la396 l6. set
Ball bearing for 1/2" diam shaft

Shaft collars stk # 2XS68 .39 ea




Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Hydraulic Flow and Shock Assembly Item No.

MATERIALS COST OF ACCUMULATOR DEVICE

- Cost ‘Number
Item~Description Each Needed

Adaptor, garden hose to

1/2" pipe thread .80
Adaptor, 1/2" pipe thread

to 1/2" pipe slip . .33
Adaptor, 1/2" pipe thread

male to 1/4"™ NPT femaie .99
valve, gate type with 2

female 1/2" pipe thread .90
Valve, ball type with 2 '

slip PVC .99
Tea, PVC with 3 female

1/2" pipe thread .59
Pipe nipple 1/2" male to

male PVC .50
1/2" PVC schedule 40 x

24" long 0.80

1/2" vinyl tubing 0.8t/ft 1/3 £t

TOTAL MATERIALS COST

The prices lsited are retail prices in wWaco, TeXas. Prices
for Teflon pipe tape and PVC pipe cement are not included--nor
the cost of assembly in labor.

91
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Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Kilowatt-hour Meter Assenmbly Item No,
MATERIALS

4'w x 5/8" x 4' long plyweod @& ®
Kilowatt~hour meter base socket

Kilowatt-hour meter (B)

Line voltage monitor (C)

30-A circuit breaker/switch

multiple outlet strip (with 5 or 6 outlets) @®
Pig tail connector {3-wire) éb

Conduit and junction boxes

PLYWOODD FAGE @
x4 x 3/87 PLYWOOD!

- T KILOWA TT=HOUR MET!R@

LINE VOLTAGE
MONITOR

5 | 0 ame @
@ = CIRCUIT BREAKER/SWITCH
PIGTAIL

— QUTLET STRIP
WITHS -8 QUTLETS

PLYWOOD GASE (4 « 2" x 58" PLYWOOD!

28
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DESIGN NOTES ON SPECIAL EZIQUIPMENT
Item Name: Pipe-Clamp Assembly I#em Noi{ 101

MATERIALS

1l - 1" diar x 4' long iron or steel pipe :
l - set of bar clamps, one end with adjustable screw'mech§nism
1l - 8" diam disk “ ;

FRINCIFLES OF TRCHMOLOGY
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DESIGN NOTES ON SPECIAL EQUIPMENT
Item Name: Belt Drive Trainer Ttem No. 104
MATERIALS
2 - Multiple step pulleys, V-belt type
2 - Shafts - 12 mm diam
2 - Plywood Boards 6" w x {1/2" - 5/8") ¢t x 22" long
8 - 1" diam x 4" long wood dowels
1 - v-belt to fit ‘
1 -~ Fixed bearing assembly .
1 - Movgble bearing assembly
2 - Timing belt pulleys
1l - Timing belt

The two multiple-level pullevs can
be removed alcng with the V-belt
and the cogged wheels with cogged
belt replace these on the same
shafe.

Specifications for the timming belt and the
timming belt pulley are from Stock Drive Products,
SEE ITEM NO. 201 for information on these.

3 mm pitch 3 mm pitch

300 mm length Double flange

100 grooves §.3 cm diameter flange
9 mn width 12 mm bore

80 grooves
22 mm width

FRINCIFLES OF TECHNOLOGY
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Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT

Ttem Name: Hydraulic Jack Ttem No, 105
INSTRUCTIONS FOR MODIFICATION

Open pressure release valve.

Lay jack on side w/ plug port up.
Remove threaded plug in the

base of the jack. Be very care-
ful not to loose the spring bpe-
hind the plug.

NOTE:; Use of teflon tape on threads
of adaptor and gage is recom~
mended. Be sure t¢ wrap
tape in the directiocn of the
threads.

Replace plug w/ adaptor.
Install high pressure gage on
adaptor.

H‘.a[,\ et A
o Py

5 +o AL0C PY

A e g0 X
- M 5 ’

-
?(‘e&'&ufc
ve'lense
Jalve

on some hydraulic jacks there is a rubber or plastic
seal behind the threaded pase plug. This must also
be removed, but do so with care.
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DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Pressure Stage Item No. 108

MATERIALS

3 - 1/2" ¢t x 3" d x 4" long (minimum)

4 -~ 3/8: diam x 16" long threaded rods
16 Heavy-duty nuts

2 Strong coiled springs

4 1/4" diam x 8" long threaded bolts

COILED SPRINGS ARE INSERTED BETWEEN
THE TOP PLATE ANOD THE MIDOLE PLATE
THEN PLACE SMALL OIA  (1/4" 014} RODS
THRU SPAINGS ANO SCREW THEM INTO HOLES
OF MIODLE PLATE.

. TOP NUTS SECURE ASSEMBLY
ANO CAN BE SCREWED OQWNED TO
LOAD SPRINGS

3~ TOP PLATE — .
 HOLES IN THIS PLATE
AND MIDOLE PLATE
HOLES SHOULD BE 172"

OIAMETER

MIOOLE PLATE =
HAS FOUR ORILLED ANO TAPED
/4" HOLES.

=—HUTS CAN BE AQJUSTED
Uf ANDO DOWN FOR
HEIGHT OF JACK,

BOTTOM PLATE -
HOLES AT CORNER
CANBE ORILLED

ANO TAPPED

FOR THREADED RODS
TO BE SCREWED IN.

COILED SPRINGS CAN BE VALVE
SPRINGS FROM AUTO ENGINE

PAFulToxt Provided by ERIC
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DESIGN NQTES ON SPECIAL EQUIPMENT

Item Name: Transformer Assembly Item No. 108

MATERIALS

4" long x 1/2" diam steel bolts &

3" long x 1/2" diam plastic tubes (®

3/16" t x 4" _long x 3" w soft iron plates ©)
wWing nuts

NOTE: Weld bolts to bottom plate
with centers 2 1/2" apart.

265
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DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Impulse Measurement Assembly

MATERIALS

2 - 2' x 2' x 5/8" t plywood board

1 - 7/8" id steel pipe x 5' long

1 - Impact wplate, &" diameter steel x 3/8" t
1 - 1" 21" x 5/8" t plywood board

Coil Spring ~ 3" to S" diam x 12" x 18" long must be able to
withstand 185 to 220 ft-1b energy

7/16" diam threaded rods 3 ft long

steel washers 1" diam with 7/16" hole
nuts 7/16" diam hole ’

steel plate 3/16" x 1' square

eyebolts 3/16" diam

threaded collars for od of 5/8" diam pipe
smooth steel pipe 1/2" diam x 4' long
steel support arms

steel support legs
adjustable height leg
1/4" balls, steel ’ .
\\\\\\\;
|
)
)
¢ 1i
u
NQTZi. Thig assembly is intended as an accessory to the
heavy-duty support stand (item no. 1). Dimensions and

configuration may need to be different due to support
and coil spring actually on hand.

8
32
48

1

2

-
-
-
-
-
-
-
-
-
-
-

FIGURES AND ADDITIONAL DATA ON THE BACK OF THIS PAGE.
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Information on materials for preparing your own spring.

Use #3112 wire

oD of "spring 3.2"

ID of spring 2.7" .

Length of spring 153" to 13"
Number of coils = 20 to 23

Ground and squar ands.

k = 33 1b/in

Impact Head Assembly
weld impact head to one end of 7/8" pipe and thread the
last &"-8" of other end.

For each board: mounting the impact head assembly

* Drill 3 holes 120 apart with a diam
of 5/1e" and a depth of 3/1é".
* Place a number of lavers of felt in each hole to
reach a thickness of 3/32".
* Liberally coat top layer of felt with graphite.
* Place 1/4" steel balls in heoles and hold
iln place with 6" long strip of tape.
* Insert 7/3" diameter pipe, then remove
strips of tape.

The result is that the pipe is suspended and guided by onrly
three points of contact at each board. And these points of
suspension are lubricated. .
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Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Moment of Inertia Assemply

MATERIALS

201

Steel block, 4 cmxXx 4 cmx S cm
Aluminum rod, 13 mm diam X 81 cm
Steel rod 7 1/2 em x 12 mm diam

2 - iron {or lead) disk-shpaed weights
4 - retaining pins

2 - Saftey stops

NOTE: DRAWINGS ARE NOT DONE TO SCALE

|ett—t cm—ifs]
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FABRICATION STEPS AND ADDITIONAL DATA ON BACK OF PAGE.
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This assembly is intended as an accessory to the Belt Drive
trainer (item 104}

VENDOR REFERENCE SOURCE
Timing Belt Pulleys - double flange
sdp* catr. no. ©8223MO080DF091
flange diam = 8.3 cm Bore = 12 mm width = 22 mm
oD = 7.56 em Hub diam = 22 mm
¢ of grooves = 80 3 mm pitch
Lexan reinforced fiberglass with Al insert [(knurled)

Timing Belt
sdp cat. no. 8R2IM100090 Aluminum Rod
3 mm pitch Standard support rod from
300 mm long Sargent-welch
Nylon covered, fiberglass 91 cm long x 13 mm diam
reinforced neoprene cat. ne. sS~78454-D

*sdp - Steck Drive Products
55 South Denton Ave
New Hyde Park, New York 10040
(516} 328/0200

FABRICATION STEPS

Steel Biock
1. Drill a 13-mm diam hole from FACE A to FACE ¢. Center
of hole should be 2 cm from TOP FACE and FACES B and D.
2. Drill and tap a S5S-mm diam hole 25 mm deep at center of
top face.
3. Drill and tap a 10-mm diam hole 20 mm deep in bottom
face at center.
Aluminum Rod
1. Measure to exact center of length of rod and drill an
oversized 5 mm hole completely through rod.
2. From edge of hole measure 44 cm down length (in both
directions) and drill a 3-mm hole completely througn rod.
3. From edge of center hole measure 21.5 cm down length
{in both directions) and drill a 3 mm hole completely
through red.
Steal Rod - 10 mm diam
1. Mark one end of rod 2 1/2 cm from the end.
2. Thread rod to this depth.
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Principles of Technology
- DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Fluid Momentum Assembly Item Nc.: 202

MATERIALS:

PVC Components; all 1/2" diameter size, all schedule 20
- Straight pipe sections, 8" long
Pipe adaptors, slip to NPT female
Tubing barbs, NPT male to barb
Alr chamber assembly (Item no.20)
Elbows: 2-90 , 1-slip type, 1-slip type to NPT male

Flexible plastic tubing-accordian pleated 10" long

and 1/2" diam

Hose clamps; adjustable 7/16" diameter to 1 1/16" diameter
Pipe hold-down bracket

Compound pressure gage (Item no. 21)

Accumulator assembly (Item no. 22)

Assorted woocd screws and 1 eye-bolt screw

wood Components:
1 - Mounting base; plywoed, 3/8" - 1/2" £ x 4' x 2' w
2 - Wood dowels; 1/4" diameter X 12-14" long
© 2 - woed blocks: both 1" tall x 3/4" thick, 1 - 3" , 1 -« g"

CONSTRUCTION DETAILS:

I. Reaction Components

a. 90° degres bend Types

ADDITIONAL FIGURES ON BACK OF PAGE.
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The flex hose is availabls
from:
Nautical Rubbar Sz,
Okland Center '
8980 Reoute 1089
Columbia, MD 21045
at-a cost of 50.8% per fooc
of 3/4" o.2. "bilge hrose".

II. Work Base

SLIOER Y
ASSEMBLY

oUTPUT ? .. SDent 2mocns 172 403 120

CONNECTOR (i20) _ : 2 1t ot 308 sver
ASSEMBLY ~ ‘ TE Dol vl ey Tt

1. Compoute

&, Sheter aatanty

NOPR 2258
POWER SUPPLY
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Principles of Technclogy
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Torsion Pandulum Assembly Item No. 205
MATERIALS

Steel rod, 24" long x 3/16" od

End block, steel 1" x 1" x 2"

Sliding steel block 1" x 1" x 1"

Two square steel rods, 5/16" square x 12" long
(with one end threaded ¢n each rod.)

2 - l-kg slotted welghts

2 - wing screws 3/8" x 3/16" diam

Bolt ~ 1/4" x 1" long

Carriage bolt - 1/4" diam x 10" long

. 1] ‘I'*.ﬁé
‘?’ W ot

#f””f””

K“:ﬁ‘*;lﬁ‘r Belr 5 ‘I'htﬂdfa o

N.b -f nala +3 B~ End Block

N p . aﬁauoﬁ'qga.bok: Tais

Srand will keey Ead Block foam Mnma_
a&r__2£ZD
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FABRICATION AND ASSEMBLY DETAILS ON BACK OF PAGE
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_ Principles ¢“ Technolagy
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Namae: Mechanical Shock Assembly
MATERIALS

Wood base, 24" x 18" x S5/8" plywead

2 - shaker platforms 12" x 12" x 1" plywoed

Alr inner tube (12" od max)

Steel wire, high tensile - 1 mm diam

2 - transducer mounts

Maotor connector assembly

Mouncing hardware

wood dowel S/16" diam x 14"

2 - wood slat poards 8" x 10" x 1"

Aluminum disk 2" diam x 3/18" thick wizh 3/4" x 9/18" diam hub
Brass tubes 3/16" id x 1/2" long '
Brass rod 1/8" diam x 4 S/8" leng

SlaT Soarde

Shanet
Platfar

A oAy ung walts

R
i3

The bottom sShaker platform is
suspended on S wires from the
slat boards on the side of

the pase. Each wire will
need to be 25" long.

ADDITIONAL FABRICATION AND ASSEMBLY INFORMATION ON BACK OF PAGE
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An alternative way to induce vibrations jis to use
a cam drive.

The 2"-diam x 3/16" thick disk can act as the cam.

The 3/4" x 9/16" diam hub can be mounted cff-center.
This hub should be mounted no more than 1/4" off-center.
Wwhen the slug is mounted to the motor shaft and placed
so that only the circumference of the disk is in contact
with the bottom shaker platform a cam acticn occurs.

Be sure that the cam (off-center disk) contacts the
bottom shaker platform where the axis of rotation
{the motor shaft) and the circumference (the edge of
the disk) are in closest approch.
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Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Wind Generator Assembly

MATERIALS

Duct fan ~ 10" diam

Duct section A - 10" diam x 2' long

Duct section C - 8" diam x 5' long

Duct reducer (section B) - 10" to 8" diam
Duct tape .

Support stands - made of wood

Bands

OCutput fan subassembly

Optional
38" x 1" id PVC pipe
BVC pipe cement

ANEOHETER
(irmer # 245)

L pesamear maguat Apparatus must be puilt
15/ mal so center of flow is 7"

- esin™,
(e or go above table top.

lhnng;gpxﬁ.. Output fan subas.embly 1is

e i md constructed s0 axis of
, Ameis fan rotation is alse 7"
| : above table top.

cwad La

“ 4.‘ ~v

St Fon Sl attamdly. PRINCIFLES OF TECENOLOGY




CORD/PT
Ross

Duet Fan and output Fan Referenced
from W.W. Graingers, Inc.

Duct fan - 10" diam with 1/100 hp motor 300 crM at .73 A draw
Stock no. 20222
cucpur fan - 7" diam with 5 wings of Al Stock no. 4C473

output fan connecting shaft and pillow block referenced
from Stock Drive Products

1/4" diam shaft {0.2497" diam) 12" length, cat. no. 7X1-08120
Pulleys for round helts
$1 - 1/4" bhore, 1" od with 5/8" hub diam,
cat. no. 6T10-1241008
#2 - 3/16" bore, 1" od with 5/8" hub diam.
cat. no. &T10-1241006

Round belt
1/8" diam % 8" loop diam, cat. noe. 6R11-04080

T™wo pulley blocks
1/4" bore with mounting holes 1 1/2" apart,
cat., no, 726~£2208

Shaft collar
1/4" bore, 1/2" od, 9/32" wide with #10-24 x 1/8" set screw,

cat. n. 7C2-11608 ’

Qutput generator
Small 1.5 VDC permanent magnet motor or a bicycle generator

coupled to output fan shaft.

NOTE: The 10" & 8" diam ducting is the most difficult thing
to find and presents a hazard because of the sharpness
of the edges. It would be possible to use ?PVC sewer

pipe.
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Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: AC Power Measurement Module Item No. 227-ALT

MATERIALS

Panel meters
AC Ammeter 0-15 V AC
AC Voltmeter

Fuse holder with fuse

DPDT switch

Cabinet

-Wire

Power cord

N Fraar Pomml
TA x 4"

CewEm AT

PARTS AND ESTIMATED COSTS OF MATERIALS ON BACK

PRINCIPLES OF TECHNOLOGY
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All parts referenced to Allied Electronics Catalog 18134

Single rtem
- Stock Neo. ceost
CAmmeter, AC 0-13 A *5% 701-8508 310.92
* \Voltmeter, AC 0-150 V 2 5% 701-8406 13.95
Switch, DPDT oON-OFF 15 a 757~4500 4.60
8 125 V AC rating (mfr's type 7560KS)
Fusehslder 740R2006 2.20
(mfr's type HTA)
Fuse (311015/AGC) 603R0202 1.
Cabient (7 1/2" x 4 1/3" x 2 1/4™) 806~1599 7.90
{mfr’'s type 11591EOR)
Power cord 663~708¢ 10.40
9" X 14 AWG, Type SJ {Belden #17629)
Strain reliefs - 2

Total Materials Cost Estimate= $52.00

*model B850Z, 2 1/2" rectangular

PRINCIPLES OF TRCHNOLOGY
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Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Load Cell Assembly Item No. 228

MATERIALS

PVC slip-typPe pipe coupler, 2 23/8" long x 2" i.d.
Unbonded strain gages
Strain gage adhesive {cold cure)

Strain gage protective coating
Hook-up wire

Bridge output board
9-V battery connector

BANANA PLUG ﬁ:_T?OLOAOCELL
(Discik)

b BANANA JACK
2 (k)
BANANA JACK .

mégﬁgz/

» ﬂ\"

Ry S eLLow
/

VARIABLE

RESISTOR
BANANA PLUG

{rect)

.0""

STRAIN GAGE
N0

BRIDGE OUTPUT BOARD "WIRE (W)

e
Rl = 330 ohms, 1/4 watt - Gac
RZ = 15 ohms, 1/2 watt
Ry = 1500 ohms, 1/2 watt _

R, = 0 to 500 ohms, 3/4 watt RED sicame
Di = Zener Diode ln4739 (9.1 v}

ADDITIONAL INFORMATION AND DATA ON BACK OF PAGE
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All strain gage materials are referenced to Omega Engineering,
Ine. "Pressure and Strain Measurement Handbook and Encyc_opedia”
for 1585

Strain gages, HBM 6/360 LY 11 10 for $46.00
Nominal Resistance 350 ohms
Energizing voltage 15 vDC
GF = 2

Cold cure rapid achesive, 270 10 ¢¢ for $9.50
(enough for 250 gages)

Protective coat foil, ABM 75 11-205 x 100 mm pieces for $17.00
{enough for 200 gages)

Hook~-up wire, TFCP-0 5-50 $11.00
{50 £t of 0.015" diam wire teflon coated)

NCTE:
Extansive educational materials on stress measurement
technology is available from:

Measurements Group, Inc.
P.O. Box 27777
Raleigh, NC 27611

tudent strain gages are also available--comparable to these
ilisted above,
Model # EA-06~-240L2~-120 for $10.00 per packadge of 10.
Nominal Resistance = 120 ohms, intended for mount te steel.

STRAIN | ‘
GAGE | x

ND. 1 !

OC POWER
SURPLY

—

STAAIN
GAGE
NC. 2

PRINCIPLES OF TECHNOLOGY
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Principles of Technoliogy
DESIGN NOTES ON SPECIAL EQUIPMENT
Item Name: Pressure Manifeld Assembly Item No. - 231
MATERIALS: .

Plywood board (1:%3 18" x 8" x 3/8"

PVC adaptor ] ubing to 1/4" id pipe to NPT
PVC adaptor (2} 1/4" female NPT to slip

PVC pipe tees, 1/4" id, slip type

PVC elbows, 90 , 1/4" id, slip type ®

PVC adaptors, 1/4" id slip to female NPT
Pipe hold-down ¢lamps 9 ‘
Brass cutoff valves 11

Brass cutoff valves with nipple @@

1_
l -
l -
i1 -
i1 -
4 -
1 -
2 =
2 =

PVC pipe sections - 1/4" id
2 - 2"

287
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Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Liquid Flow oOrifice
MATERIALS .

Adaptors NPT to nipple for tubing

Adaptors NPt to nipple far hoses

PVC tees NPT type 3/8" - 1/2" id

orifice disk, copper 1 1/4" od x 1/16" t with 3/16" id hole
Male-female threaded coupler

Male-male threaded coupler

08,

Nacordicn disn
yu. oo

PRINCIPLES OF TECENOLOGY
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Principles of Technology
DESIGN NOTES ON SPECIAL EQUIPMENT

Item Name: Lazy Susan Optics Table Ttem No. 240

MATERIALS

"Lazy susan"” 3" diam bearing

wood base - plywood 1™ x 1™ x 5/8"

Heavy cardboard disk 17 1/2” diam with white matte
4 -~ wood screws

Adhesive

HEMY
QoD 80D
DiISK E

YLAZY SUSAN " BEARING

PLY VOOD
SASE

NTER THE S8EAOING
oi,eﬂ;g wood SoALD.

CENIER THE CARDBBARD
Disx o TNE BEARING .

Center the bearing on the wood board. Center the cardboard
disk on the bearing.

"Lazy Susan" is available in 3", 4", & 1/8", and 12" sizes
from Edmund Scientific Co with part no. H40,800 (3" size)

PRINCIPLES OF TECHNOLOGY
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VENDOR VENDOR
CAT_NO. UNIT PRICE TOTAL PRICE CAT. NO. | UNIT PRIZE TOTAL PRICE

|

NOTES OR COMMENTS

ITEM
NO. OUANTITY




SCIENTIFIC LABS, INC.

1-800-654-9750

INTRODUCTION TO TECHNOLOGY

20 MODULES, 40 DISKETTES COVERING UNITS 1-7 OF PRINCIPLES
OF TECHNOLOGY

$2,695.00

The enclosed correlation 1s subject to change until the
finished product is released March 30, 1987.
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SUBUNIT
TITLE

INTRODUCTION TO
TECHNOLOGY MODULE

UTC STUDENT
TEXT PG. NO.*

APP. PHYSICS
TEXT PG. NO.**

PRINCIPLES OF TECH.
VIDEO SECTION

Mechanical
Fluid
Electrical

Thermal

SUBUNIT
TITLE

Mechanical
Fluid

Electrical

Thermal

SUBUNIT
TITLE

Mechanical
Fluid
Electrical

Thermql

293

3-10
10-13
13-15
15-17

UTC STUDENT

TEXT PG. NO.*

33-37

37-39

39-41
41-~-47

UTC STUDENT

TEXT PG. NO.*

59-69
69-71
71-72
72-73

2-42
43-59
60-92
93-99

APP. PHYSICS

TEXT PG. NO.*

105-122

123-128

129-136
137-150

UNIT

Unit 1, Subunit 1
Unit 1, Subunit 2

Unit 1, Subunit 3

Unit 1, Subunit 4

2 WORK

*

UNIT

PRINCIPLES OF TECH.
VIDEO SECTION
Unit 2, Subunit 1

Unit 2, Subunit 2

Unit 2, Subunit 3

No Related Material

3 RATE

App. PHYSIC.:

155-203
204-211
212~-229
230-246

TEXT PG. NO.**

PRINCIPLES OF TECH.
VIDEO SECTION

Unit 3, Subunit 1
Unit 3, Subunit 2

Unit 3, Subunit 3

Unit 3, Subunit 4

FORCE
PRESSURE DIFFERENCE

POTENTIAL DIFFERENCE

TEMPERATURE DIFFERENCE

INTRODUCTION TO
TECHENOLOGY MODULE

WORK: AS DISPLACEHENT
UNDER ACTION OF FORCE

WORK: AS FLUID VOLUME

DISPLACEMENT

WORK: AS DISPLACEMENT

N¢ Related Material

INTRODUCTION TO
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UNIT 4 MOMENTUM

SUBUNIT UTC STUDENT APP. PHYSICS PRINCIPLES OF TEC. INTRODHUCTION 70

TITLE TEXT PG. NO.* TEXT PG. NO.** VIREO SECTION TECHNOLGGY MODULE
Mechanical g84-95 250-284
Fluid 96 285-293 THIS TOPIC IS NOT COVERED IN PRINCIPLES OF

TECHNOLOGY
Electrical ——— 294-296
UNIT 5 RESISTANCE

SUBUNIT UTC STUDENT APP. PHYSICS PRINCIPLES OF TECH. INTRODUCTION TO

TITLE TEXT PG, NO.* TEXT PG, NO.** VIDEO SECTION TECHNOLOGY MODULE
Mechanical 105-110 301-311 Unit 4, Subunit 1 FRICTION AND DRAG
Fluid 110~-115 312-337 Unit 4, Subunit 2 FLUID RESISTANCE
Electrical 115-117 338-382 Unit 4, Subunit 3 ELECTRICAL RESISTANCE
Thermal 117-120 383-393 Unit 4, Subunit 4 THERMAL RESISTANCE

UNIT 6 POWER

SUBUNIT UTC STUDENT ~ APP., PHYSICS PRINCIPLES OF TECH. INTRODUCTION TO

TITLE TEXT PG. NO.* TEXT PG. NO.** VIDEO SECTION TECHNOLOGY MODULE
Mechanical 137-141 401-424 Unit 6, Subunit 1 POWER IN MECHANICAL

SYSTEMS
Fluid 142-143 425-459 Unit 6, Subunit 2 POWER IN FLUID SYSTE?
Electrical 143-145 460-478 Unit 6, Subunit 3 ELECTRICAL POWER
Thermal 146 479487 Unit 6, Subunit 4 THERMAL POWER
ALY
_29: 76-103




UNIT 7 POTENTIAL_AID KINITIC LHERGY

SUBUNIT UTC STUDENT APP., PHYSICS PRINCIPLES OF TECH. INTRODUCT1DOH TO
TITLE TEXT PG. NO.* TEXT PG. NRQO.** VIDEQ SECTION TECHNOLOGY MODULE
Mechanical 156-~163 494-500 Unit 5, Subunit 1 ENERGY IN MECHANICAL
’ SYSTEMS
Fluid 163~-168 501-508 Unit S5, Subunit 2 ENERGY Ik FLUID
SYSTEMWS
Electrical 169-169 509-5289 Unit 5, Subunit 3 ELECTRICAI. ENERGY
Thermal 170 529-537 Unit 5, Subuniid HEAT

UNIT 8 FORCE TRANSFORMERS

SUBUNIT UTC STYDENT APP. PHYSICS PRINCIPLES OF TECH. INTRODUCTION TO
TITLE TEXT PG. NO.* TEXT PG. NQ.** VIDEOQ SECTION TECHNOLOGY MODULE
Mechanical 183-194 NOT COVERED Unit 7, Subunit 1 & 2
Fluid 195-196 NOT COVERED Unit 7, Subunit 3
Electrical 196~199 NOT COVERED gnit 7, Subunit 4 CORRELATION TO BE
DETERMINFED
* concep - sics For Techniclans
**Applied Phvsics for Technicians: A unified Approach
2G5
e
2G'7

76-105




INTRODUCTION TO TECHNOLOGY TRAINING FRCHAGE

INTRODUCTION OT TECHNOLOGY SYSTEM CONFIGURATION
CONSISTS OF THE FOLLOWING HARDWARE

COMPUTER: 784K RAM

two J40 KB diskeite drive

one serial RS-23I2C port

one parallegl port

keyboard with numerical pad and 12 programmable
function Kevs.

Calender/Clock

CPU to Run at a minimum of 8SMHz

two 7220 Co-processors

Color Graphic Card

MS-DOS Operating System and GW—-Easic

MONITOR: 14" Colors Tilt and Swivel, 640 x 300 High resolution

TO BE NEC APC IXI H102C
DIGITIZER: Mouse — Microsoft Serial Mouse
FRINTER: Dot Matrix - 120 cpss 80 col. w/cable
TO BE STAR NX-10Q

SOFTWARE: Introduction to Technology _
20 modules, 40 disketts covering Units 1-7
of Frincinles of Technology and UTC Fhysics.

FRICE: $4,895.00

76-107




UNIT IR
PHYS1CS

UNLT OBJECTIVES
After completion of this unit the student will be able t» solv: o
in vector mechanics, wave motion, sound waves. and refractior . o1
of light. An understanding of mechanical linkage, electromagnetic cont.
systems, and heat will also be gained. The student will demonstrate this

knowledge by successfully completing all assignments and tests with a minimum
score of 715 percent.

SPECIFIC OBJECTIVES
After completing this unit the student will be able to:
1. State the properties of matter.
2. Solve problems in vector mechanics.
3. Name the various types of linkages.

4., Demonstrate the effects of rate through the application of force
and work.

9. Describe the transducers used in the measurement of tempersature,
flow rate, and acoustical energy.

6. Describe the characteristics of a2 sound wave.

7. State the theory of light.

8. Identify the various precision measurements as used in industry.




UNIT [{I--PHYSICS

Instructional Lesson
Task Assignment

Task Assignment

Task Assignment

Task.Assignment

lnatructional Lesson
Task Assignment

Task Assignment

Task Assignment

Instructional tesson
Task Assignment

Task BAssignment
Task Assignment

Task Assignment

Instructional Lesson
Task Assignment

Task Assignment

Instructional tesson
Task Assignment

Task Assignment

1--Force
t--Demonstrate the Applications
rerce  Through Laboratory
Mechanical Energy Systems
1A--Demonstrate the Applications

Force Through Laboratory Exercises Using

Energy Systems
18-~Jemonstrate the Applications

Force Through Laboratory Exercises Using

trical Energy Systems
1C--Demonstrate the Applications

Force Through Laboratory Exercises Using

mal Energy Systems

2--Work

2--Demonstrate the Applications
Through Laboratery Exercises
Energy Systems

2A--Demonstrate the Rppllcatlons
Through Laboratory Exercises
gy Systems

28-~-Demonstrate the Applications
Through Laboratoty Exercises
Energy Systems

J--Rate
J--Demonstrate the Applications
Through Laboratory Exercises
Energy Systems
JA--Demonstrate the Applications
Through Laboratory Exercises
ergy Systems
J8--Demonstrate the Applications
Through Laboratory Exercises
Energy Sysktems
3C--Demonstratz the Appllcatlons
Through Laboratory £xercises
ergy Systems

4~-tlomentum
4--Demonstrate the Applications

and Effects
Exercises

of
Using

and Effecks of

Fluidal

and Effects of

Elec-

and Effects of

Ther-

and Effects of Work
Using Mechanical

and Effects of Work
Using Fluidal Ener-

and Effects of Work
Using Thermal

and Effects of Rate
Using Mechanical

and Effects of Rate
Using Fluidal En-

and Effects of Rate
Using Electrical

and Effects of Rste
Jsing Thermal En-

and Effects of Mo-

mentum Through Laboratory Exercises Using Mech-

anical Energy Sysktems

4A--Demonstrate the Applications and Effects of Mo-
mentum Through Laboratory Exercises Using

Fluidal Energy Systems

5--Resistance

5.-Demonstrate the Applications and Effects of Re-
sistance Through Laboratory Exercises Using

Mechanical Energy Systems

S5A--Demonstrate the Applications and EFFects‘oF Re-
sistance Through Laboratory Exercises Using

Fluidal Energy Systems
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UNIT I1]l-=continued

Task Asslgnment

Task Assignment

Instructional Lesson
Task Assignment

Tasﬁvnssignment
Task Assignment

Task Assignment

Instructional Lesson
Task Assignment

Task Assignment

Task Assignment

Task Assigr-ent

Instructional Lesson
Task Assignment

Task Assignment

Task Assignment

Instructional Lesson
Task Assignment

Task Assignment

S8--Demonstrate “he Applications and Effects of Re-
gsistance Through Laboratury Exercises Using
Electrical Emergy Systems

SC~=Demonstrate the Applications and Effects of
Resistance Through Laboratory Exercises Using
Thermal Emergy Systems

6~-Power

6--Demonstrate the Applications and Effects of
Power Through Laboratory Exercises Using Mech-
anical Erergy Systems

éA-~Demonstrate the Applications and Effects of
Power Through Laboratory Exercises Using Flui-
dal Energy Systems

6B=--Demonstrate the Applications and Effects of
Power Through Laboratory Exercises Using Elec-
trical Energy Systems .

6C--Demonstrate the Applications and Effects of
Power Through Laboratory Exercises Using Ther-
mal Energy Systems

7--Potential and Kinetic Enerqgy
7-=Demonstrate the Applications and Effects of
Potential and Kinetic Energy Through Labora-
tory Exercises Using Mechanical Energy Systems
7A--Demonstrate the Applications and Effects of
Potential and Kinetic Energy Through Labora-
tory Exercises Using Filuidal Energy Systems
78--Demonstrate the Applications and Effects of
Potential and Kinetic Energy Through Labora-
tory Exercises Using Electrical Energy Systems
7C~-Demonstrate the Applications and Effects of
Potential and Kinetic Energy Through Labora-
tory Exercises Using Thermal Energy Systems

B--Force Transformers

B--Demonstrate the Applications and Effects of
Force Transformers Through Laboratary Exer-
cises Using Mechanical Energy Systems )

BA--Demonstrate the Applications and Effects of
Force Transformers Through Laboratory Exer~
cises Using Fluidal Enecrgy Systems

88--Demonstrate the Applications and Effects of
Force Transformers Through Laboratory Exer-
cises Using Electrical Energy Systems

9--Energy Convertors

9--Demonstrate the Applications and Effects of
Energy Convertors Through Laboratory Exercises
Using Fluidal Energy Systems

9aA--Demonstrate the Applications and Effects of
Energy Convertors Through Laboratory Exercises
Using Electrical Energy Systems
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UNIT [II--continued

Task Assignment 98~--Demonstrate the applications and Effecks of

enerqgy Convertors Through Laboratory Exercises
Using Thermal Energy Systems

Instructional Lesson 10--Transducers

Task Assignment 10--Demonstrate the Applications and Effecks of
Transducers Through Laboratory Exercises Using
Mechanical Energy Syskems

Task Assignment 10A--Demonsktrate the Applications and Effects of

' Transducers Through Laboratory Exercises Using

- Fluidal Energy Systems

Task Assignment 10B8--Demonstrate the Applications and Effects of
Transducers Through Laboratory Exercises Using
Electrical Energy Systems

Task Assignment 10C--Demonstrate the Applications and Effects of
Transducers Through Laboratory Exercises Using
Thermal Energy Systems

Instructional Lesson 11--Yibrations and Waves

Task Assignment t1--Demonstrate the Application and EFfFects of
Vibrations and Waves Through Laboratory
Exercises Using Mechanical Energy Systems

Task Assignment 11A--Demonstrate the Applications and EFfects of
Vibrations and Waves Through Laboratory
Exercises Using Fluidal Energy Sysktems

Taék Assignment 11B8--Demonstrate the Applications and EFffects of
. Vibrations and Waves Through Laboratory
Exercises Using Electrical Energy Systems

Instructional Lesson 12-=Time Constants _ -

Task Assignment 12--Demonstrate the Applications and Effects of Time
Constants Through Laboratory Exercises Using
Mechanical Energy Systems -

Task Assignment 12A--Demonstrate the Applications and Effects of Time
Constanks Through Laboratory Exercises Using
Muidal Enerqgy Svskems

Task Assignment 12R--Demonstrate the Applicatinns and £Ffecks of Time
Constants Through Laboratory Exercises Using
flectrical Energy Sysltems

Task Assignment 12C--Demonstrate the Applications and Effects of Time
Constants Through Laboratory Exercises Using
Thermal Energy Systems

Instructional Lesson t3--Radiation

Task Assignment 13--Demonstrate the Applications and Effects of
Radiation Through Laboratury Exercises Using
Mechanical Energy Systems

Task Assignment 13A--Demonstrate the Applications and Effects of
Radiation Through Laboratory Exercises Using
Fluidal Energy Systems

Task Assignment 138--Demonstrate the Applications and E£ffects of
Radiation Through Laboratory Exercises Using
flectrical Energy Systems
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UNIT [Il--cOntinued
Task Assignment °~  13C--Demonstrate the Applications a&d Effects of

Radiation Threcugh Laboratory Exercises Using
Thermal Energy Systems

SUGGESTED REFERENCES

Unified Technical Concepts Text [58M-1-55502-161-1. 2nd ed. Waco, Texas: The
Center for Occupational Research and Development (CORD), 1984.

Unified Technical Concepts Applications Volume [ Lab Manual [SBN-1-55302-
162-X. Waco, Texas: The Center for Occupational Research and Develop-
ment (CORD), 1983.

Unified Technical Concepts Applications Volume [I Lab Manual ISBN=1-55502-
163-8. Waco, Texas: The Center for Occupational Research and Develop-
ment (CORD), 1983,

Harris, N. C.y and E. M. Hemmerling. Introductory Applied Physics. 4th ed.
Manchester, MO: Gregg/McGraw-Hill Book Company, 1980,

Beiser, Arthur. Modern Technical Physics. 3rd ed. Menlo Park, CA: The
Benjamin/Cummings Publishing Co., Inc., 1983.




APPENDIX F

Project Fairs

If a student is taking PT for a science credit, it is
suggested that a science project be completed. (See
science fair rules.)

Students taking PT for credit in industrial arts may
complete a project for the industrial arts fair (See
industrial arts falr rules.)




A MESSAGE
TO THE

INDUSTRTAL ARTS TEACHERS AND %;UDENTS

The first Industrial Arts Students Fair in Louisiana was held on the campus
of Nerthwestern State University of Natchitoches in 1947. This event continuad
to serve Industrial Arts throughout the state for 20 years. Continued growth
of Induscrial Arts programs and increased student enrollment brought such pres-
sures on the Northwestern State University Fair that it was deemed necessary to
expand the program. In 1967 a committee was formed to study the feasibility of
dividing the state into three geographic areas and establishing a ‘fair in each
area. Concurrently, a proposal was drafted and presented to a funding agency
requesting financial suppert. The proposal suggested a three-year trial peried
terminating with a "State Final Fair" to be held in conjunction with the annual
conference of the Louisiana Association of Industrial Arts Clubs.

After two years of operation on this basigh it was decided the Industrial
Arts program in the state could justify a further geographic breakdown and that
the fair program was in need of more counseling! It was at this time that the
name was changed from "Student Craftsman's Fair" to "'Industrial Arts Students’
Fair." CQGuidance and administration of the program were provided through the
establishment of an Advisory Council in 1970. The Advisory Council later be-
came the Loulsiana Industrial Arts Student Fair (LIASF) Executive Committee. This
committee is composed of one representative from each of the four universities
that host an area failr, a teacher representative from each of these areas, the
Industrial Arts State Advisor, and the ATASA of Louisiana Executive Secretary. The
LIASF Executive Committee is charged with the responsibility of setting policy,
establishing rules and regulations, and general administration of both area and
state fairs. Because of the revised Industrial Arts curriculum that was implemented
in the 1984-85 school year, the Executive Commit:iee found it necessary to revise
extensively this handbook so that it would be {n compliance with the new curriculum
standards.

The primary purpose of the Falr is to promote high standards of craftsmanship
and scholarship through competition in the various instructional areas and activ-~
ities related to Industrial Arts. Benefits to the student include increased
motivation, intellectual growth, a better understanding of industry and technology,
fellowship with other students, visits to university campuses, and participation
in leadership programs at the State Conference.

Any Louisiana Industrial Arts student who meets the requirements stated in the
regulations governing the fair may participate. However, maximal benefit will be
obtained by participating in the fair as a member of an organized Industrial Arts
club affiliated with the Louisiana Industrial Arts Student Associlation.

Many people have worked to make the falr a worthwhile experience. We encourage
you, the Industrial Arts teachers and students of Loulsiana, to take full advantage
of its benefits. Only through your active support and participation can it
accomplish its purposes.

Loulsiana Industrial Arts Student Fair Executive Committee
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GENERAL INFQRMATION

Area Fairs

The Louisiana Industrial Arts Student Area Falrs are conducted during che
month of April. These Fairs are held at the following Universities:

Area Unit Area Advisor

I Northwestern State Universicy Dr. Thomas ®ppler

II University of Southwestern Loulsiana Mr. Mickey Hebert

III Louisiana State Universicy br. Vincent Kuetemeyer
v Southeastern Loulsiana University Dr. Jerry Parish

State Fair

Student winners (lst, 2nd, 3rd, and 4th} in the Area Fairs are eligible to
compete Iin the State finals which will be held in the latter part of April or
first week of May. The location of LIASF (State Level) will be in Baton Rouge
unless otherwise notified.

LIASF Compectition

All competition, unless otherwise noted herein, will be judged on the premise
that what a student knows about the area that 1s entered is equally as important as
what the student can do in the area. Winning in an area such as Basic Woods (BW)
will cherefore require & good understanding of the material covered in the state
curriculum gulde as well as demonstrated competencies in as wany different
operations as feasibly possible. In judging entries (if all other aspects of
making rhe projects are equal) the better entry i1s the one that uses the
most processes as recommended or covered Iin. the state curriculum guide. "Qther
aspects'" include excellence in design, utility, craftsmanship, and ingenuity.
Winners will be selected by equally (50~50) evaluating test and project scores
at the Area and State Fairs. The decisions of the judges are final. It is hoped
that the teachers will stress the objectives of the Fair program and place less
emphasis on winning. Teaching just for the Fair 1s not educationally sound. It
i3 hoped rather that the Fair will be but an additional "tool" which a dedicated
teacher will use tomotivate and teach. If the teachers will use the Fair in this
way, all the participants will be winners!

Annual Loulsiana Industrial Arts Conference

The state finals of the LIASF will be held in conjunction with the annual
AIASA of Louisiana conference.

Reglstration -. Area Fair

A sample registration form 1s showm in the appendix. Each spring the four
area Fair directors will mail out a gsimilar form to the teachers in their area.
A lecter will be included to give pertinent information such as when, where, time,
and rule changes for the Fair.




Reglsctraclion -- State Fair

Winning at Area Fair automatically enters the student in cthe State Fair.

Area Falr Awards

Firsc, second, third, and fourch place awards will be presented to the scudents
earning the most points in his/her classificacion as determined by che combined
project and ctest scores. [(he judges and/or fair director have the responsibilicy

to deny giving awards if chere are no meritorious enctries.

Honorable mention awards are given to deserving studencs in each classificaction.

Certificaces of Recognition are awarded to all students who participate in che
Area Fair.

Sctace Falr Awards

Firsc, second, third,and fourth place awyards for each classification entered
will be given to the students who have accumulated the most points overall. {Includes
boch wricten examination and project )




GENERAL RULES

1. Encrants way be any student enrolled in an Indusecrlal Arcs class
{7 « woulsiana private. publie, or parochial junior or senlor high schocl.

2. Students participating in Industrial Art3d and vocatlonal classes
in the same area concurrently will not be eligible to encer 1in that area.

3. There 1s an entry fee to participate in the Fair. The amount each
vear .11 Le Indicared in the Fair lecter sent out in the spring to the teachers.
One fa2e 18 charged each entrant even if more cthan one classification 1s entered.

4. Whether they have a project or not, all students who g0 to an area
Fair #ill register and take a test-~either the specific area test or the general
test.

5. All projects must be made in school under :he-supervision of an
Industrial Arts inscructor.

6. Projects musy have been started and completed in the current school
year.

7. Projects made from commercial kics are not eligible. Component parts
should be made by the student whenever reazsacnably possible and judges will evaluate
accordingly.

a. The cost of transporting the project to and from the Fair muse be borne
by the student, school, instructor, or some agency not assoclated with the Fair.
The student should bring all necessary accessorles to display his/her work.
{(Extension cords, AV equipment, etc.)

9. The judging will be done by Industrial Arts teachers and other qualified
persons such as representatives of industry. The project scores awarded by the
judges are final. N

10. As many as three projects may be used to represent a student's entry in
each classificaction unless otherwise noted in the Fair rules governing each classi-~
ication. A student may enter three classifications.

11. 1In order for ctheir scudents to be eligible to participate in the Fair,
teachers must register cthem by the indicated date on the registration form. This
registration form and other information concerning the Fair 1s mailed to the
teachers each Spring. If you have not received the Failr letter by the firsc of
April, contact your Falr director immediactely.

12, To be eligible, all entries must be delivered to the Falr site by the
time Iindicated in the Falr letter on the day of the Fair.

13. Teachers are requested to send in the appropriate fees with their regilscrarion
forms. (No cash please. Make checks or money orders payable as directed in the Fair
letter.) ‘




13, Judging will start immediately after the check-in deadline has passed
and the Fair officials are caught up in the processing of entrants. No one
will be checked in after the judging starts.

15. All projects must be the work of one student, except for group projects
or where otherwise noted. Group projects are to be placed in a separate classifi-
cation.

16. Student projects can only be entered in the classification which
represents the course im which enrolled. For example, the fair classification
"Architectural Drafting" can only be entered by students enrolled in the State
Department of Education approved course (Bulletin 741) Architectural Drafcing.
The only exceptions to this rule are the fair classifications '"Group Projects"”
and "Open.”

17. Teachers should read the classification descriptions very carefully
prior to assigning a classification t¢ a preject. The judge will not re-classifv
a project which entered a classification above its level} projects below the
level allowed will be disqualified. If a question of classification arises, one
should contact the Area Fair Director for clarification.

18. The material covered in the minimum standards of a particular course
are to be the principle areas emphasis im producing a project to be judged in the
respective classification ar the Fair. A project which utilizes few basic
concepts or processes and stresses concepts and processes mostly beyond the normal
expectancy for the course will be low rated by the judges. An example would he
having inking drawings in the "Basic Technical Drafting" display when that area
stresses mostly (or solely) pencil work. This entry would receive lower marks
for this improper emphasis.

19, In determining winners, the project and test are considered of equal
value and therefore the total score is on 2 50-50 basis. In the evear of a
total score tie, rhewinner will be determined by who has the highest project
score. In the event they are still tied, the judges will be ask to re-evaluate
the two projects in question. If a tie still exists, duplicate awards will be
made.

20, A dimensicned sketch (8% x 1l1) or drawing and a lis: of operations
used is required to accompany each project or eatry where applicable. No sketch
is required for graphic arts. No 1ist of operations is required for technical
drafting.

21. There will not necessarily be an award given in each classification:
the judges will decide which awards are to be given in the various classifications.

22, 1t is discourtecus for teachers and students to leave the awards assemblxy
before it is over. Everyone in attendance at the beginning is expected to stav to
the end of the assembly.




HIGH SCHOOL FAIR CLASSIFICATIONS
GRADES NINE THROUGH TWELVE

Classification Designation

General Industrlal ArtS..cceeeiecccccccscsccccnnss GIA
Baslc Technical Drafting..ccccececececccccececss BTD
Advanced Technical Drafting..ceeecesscccessenes ATD
Architectural Drafting...ccececceccccccccccnces AD
Basic Woodworking..seeevsoreesraseesscassssnnanns BW
Advanced Woodworking..ceessrseeeeceesscacansnass AW
CONStITUCELOTes voescnssssccoscsnvsssssnssssscsnsnss CST
Basic Electricity/ElectronicS.ceercececcccccces BEE
Advanced Electricity.cerieesteasscessrssssnssnne AEY
Advanced ElectronicSesssesssssssssssssresssnne, AES
Basic MetalS.eeseessnsesccasnroncsssassovcsnssan BM
Advanced MetalS.seeereeesssseessserassssscnnaas AM
Baslc WeldIng, .eeoveveeeeserssroacassssesescsnns W
Power and ENergY¥.ceeceecscocessccsssncssnsoncnss PE
Power MechanlcSecesescescescncsscssesenessesnnnse M
Basic Graphlc ArtS.cceeesscesscesssscesscassane BGA
Advanced Graphlc ArtS.ceceeeeessrseerecccccnnesas AGA
Basle PlastilcSesesessesssssencasssssccccccecens RP
Baslc Recreatlonal CraftsS..eeescecscenessoncene BRC
Advanced Recreational CraftS.eesesscscsconnsnces ARC
Group ProjectSeceeeesscessecacscessccssccnnnnnns GP
Baslc DpPeNeseereresnrssnsssosrnsssnsrsnssnnssns BO
Advanced OPeNMeicssreesseersssteesscesscatsscnsnss AOD




HIGH SCHOOL CLASSIFICATIONS

Entrv Requirements

GIA (General Industrial Arts) ~ This Fair classification is to represent tle
"survey” nature of the General Industrial Arts course. Judges will rate
higher those projects which use several areas of industrial arts as well as

a variety of operations. This is not to say that quality is vnimportant,

bu* it may suffer somewhat to get the broad base exposure expected.

= Each student may enter as many as three projects. All of these will be given
one total score. No more than twelve weeks should be spent on each project.
Combination projects are allowed.

At least three of the following areas must be represented in an entry: wood.
metal, electricity/electronics, power/energy, graphics, plastics or drafting.

BTD (Basic Technical Drafting) - For students who are in their first drafting
course, Entrants are to submit four 9 x 12 drawings displayed on omne 18 x 24
shee.. All drawings are to be pencil, lettered, and dimensioned. The subjects
of the four drawings are to be different; one each from the areas of orthographic
projection, pictorials, sections, and auvxiliaries.

NOTE: All drawing problems must have names and schools covered when registering.

ATD (Advanced Technical Drafting) - For students who are intheir second drafting

course. Students are to develop a get of working drawings which are to include -
an assembly drawing and a detailed drawing of each part in the assembly, excluding
standard parts. In addition one drawing must be prepared from one of the following

tpes: (1) exploded pictorial of the above assembly drawing, (2) structural drawing.

(3) electrical drawing, or {4) piping drawing.

AD (Architectural Drafting) - Any project such as a residence or small commercial
huilding may be entered. A complete set of working drawings in pencil or ink must

be submitted. Sheet size should be approximately 24" x 36" and should not be

rolled or mounted on cardboard or other material, The entry must include items 1 - 3
be low,

Floor plan
Foundation plan
Four elevations
Plot plan
. Details to include:
A. TLabeled foundations
. B. Labeled tvpical wall section
- C. Labeled cornice
D. Labeled bearing partitions
E. Other details as required ky the project
6. Optional
A. Electrical
B. Heat and air conditioning plans (oneline drawings)
C. Plumbing (on commercial drawings)
D. Other, as desired

in Lo~
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BW (Basic Woodworking) - For students who are in their first woodworking course.
Archlitectural modeles and upholstered projects should not be entered here but in
the Open classification.

ke

AW (Advanced Woodworking) - For students who are in their second woodworking course.

CST (Construction) - Students will submit such items as construction contracts,
materials list and cost estimates, time schedules for construction. working draw-
ings including plot plans, and/or framing structure. Judges will be looking for
evidence of a broad based construction experience.

BEE (Basic Electricity/Electronics) ~ For students who are in the basic electricity/
electronics course. Projects should represent theory and operations taugnt at
this level. No commercial kits are allowed.

AEY (Advanced Electricity) - Projects or displays in such areas as motor operation,
generators, control devices, and house wiring may be entered.

AES (Advanced Electronics) ~ Working projects or.displays in any area of electronics
may be entered. Appropriate descriptions of projects should accompany each
project {(what is it - how does it work?). No commercial kits are allowed.

BM (Basic Metals) - For students who are in their first metals course. It is
preferable that several areas of metals be represented in the project.

AM (Advanced Metals) - For students who are in their second year of metals.

W (Welding) - For students who are in their first welding course. UYelds will
be the first consideration of the judges. Second consideration will be given to
the overall appearance including squareness, fit, function, and finish. Grind
welds only when necessary.

PE (Power/Energy) - A project might be any device or means of developing, utilizing,
or demonstrating the several kinds of power and energy {internal combustion, fluids,
nuclear, etc.).

PM (Power Mechanics) - Entries might be models or displays in any area of power
mechanics.

BGA (Basic Graphic Arts) = This entry would preferably be a group of well executed
specimens in the area; properly displayed on poster beoard or other medium.

AGA (Advanced Graphic Arts) - For students who are in their second graphic arts
course. Entry should be a display of work done in the area.

BP (Basic Plastics) - Forming and production processes will be judged in this
area,

BRC (Basic Recreational Crafta) - Projects should encompass planning, designing,
and constructing crafts in such as the following areas: metals, ceramics,
leather, and plastics.

ARC (Advanced Recreational Crafts) - Projects should display more advanced
techniques in the various craft areas.
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GP (Group Projects) - Entrants may enter a project constructed cooperatively in
any one or a combination of normally accepted areas 0f industrial arts, by a
small group of students. This 18 not mass production. The general knowledge
test scores for each student in the group will he averaged to determine the test
score part of their total score,

BO (Baslc Open) - This 1is for the student who 1s in his/her firsc or second course
of industrial arts.

NOTE: The basic open and advanced open classifications are for entries that do
not fall inco one of the other classifications. Group projects are not allowed

in this area. Thils classification is primarily for multi-area type projects.

Each student's general knowledge test score will be used to determine half his/her
total score as in other classifications.

A0 (Advanced Open) - This 1s for the student who is in his/her third or fourth
course of industrial arts.
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APPENDIX B

DEADLINE:

LOUISIANA INDUSTRIAL ARTS STUDENT FAIR ENTRY BLANK

Name of School

School Address Phone No.
Cicy Zip Code

Teachers: Plzase read the following statement carefully and sign it to
verify chat your students are eligible to participate in the Fair.

By my signacure below 88 the Industrial Arcts teacher of the students entered
on this form, I cercify cthat the project or work entered in this yvear's Fair
was the work of cthe student entering the project or work, and chat the work
was performed under my supervision as part of che requirements of a regularly
scheduled industrial arts class during che current school year. .

Signature of Inscructor

Lisc all student entrants as indicated below. Return this entry to your Area
rair Director by the deadline date liated in the top righc-hand corner of this
form.

I.A. CLASS EN-
ROLLED IN (STATE
DEPT. OF ED. CLASSIFI- PROJECT WTASA
BULLETIN 741) CATION MEMBER ?

 Bagdc Woodwoxking | BW | End Table Yes

ATTACH ADDITIONAL SHEETS IF NECESSARY.
77=-21
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GENERAL, ROULBS
AJASA COMPXTITIVE EVENTS

I. The officially approved competitive events are:

Bridge Building Outstanding AIASA Advisor
Chapter Team Outstanding AIASA Chapter
Creed Outstanding School
Drawing Interpretation (pPaxton/Patterson and
{Goodheart-Wilcox) Graves Humphreys)
Dream House OQutstanding AIASA State
{Modern School Supplies) Outstanding ATASA Student
Drafting Problema - {Nationel Association
Electricity/Electronics of Women in Construction)
(Brodbead-Gaxrett) Prepared Speech
Energy Conservation Record Book
Engineering Problems Reseasrch Paper
{Modern School Supplies) Safety Poster
Extemporaneous Speech Technical Report Weiting
Graphic Logo (School Shop Magazine)
Industrial Bowl Technology Process Display
Metric 500 L
(PITSCO)

II. LEVELS AND PARTICIPATION
A. Levels )

Individual members will enter rthe events according to grade
level during the current school year as foLlows:

l. Level I ~ Junior High and Middle School, Grades 6, 7, 8, 9.
(The location of the ninthk grede, whether in &
junior bigh building or a senior high building,
is not & factor relating to the level {either I
or II) of entry for ninth grede students. Ninth
grade ‘students must compete in Level I only.)

2. Level II - Senior Higk School, Grades 10, 11, 12.
B. Participation

l. In <chapter sand team events, an AIASA chaprer must .
enter the event according to the level which corresponds
. to ite official school classificetion, {e.g., Thompson
“H Jr, High must enter the Level I chapter team competitive
event. Any chepter which has both Level I and II members
may enter only as a Level II chapter.)

ATASA 12/85
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2. Advisors will be entered in the same - 1 - .i: sanver
is entered.

3. Students and advisors must be resiureran /.. i. 4l.endance
at the National Conference inr ovder .o -:.-3% atud hacome
finalists in comperition.

4. ATASA members, adviaers. and chaptars .t Le la good
standing with AIASA in order to entar iuy oapeticive
event.’

5. Contestantn are entitled to have only zue L} entry per
event. f{e.g., only one Metrie 300 eax <r cnly cne safety
poster, etc.)

6. Conference participants mAaY enter a wa-irun of gix (6)
competitive events.

IT11. Chapter and chapter member entries will be varzviuval to the
following:

(NOTE: The Industrial Buowl - Written coavast allone three
individuel members to enter.)

A. No more than two (2) enmtries per eveat pev ch#ptavt iu asch of
the following:

l. Creed

2. Drefting Problems

3. Drewing Intarpretation - Goodheart-Wilcoy

4, Electricity/Blectronics ~ Brodhead-Garrstt

5. Engineering Problems - Moders School Suppiies
6. Extemporaneocus Speach

7. Graphic Logo

8. Metric 300 -~ PITSCO

9. Prepared Spaech

10. Research Paper

11. Safety Poster

12. Technicel Report Writing - School Shop i:icring

NOTE: A student may enter only ona (1) of the ife..iewin; avanua:

1. Craeed
2. Extemporenecus Speech
3. Preperad Speech

B. No more then one (1) antzy per chapter io:

1. Bridg® Building (2 studeuts par team)
2, Chapter Teaw (6§ gtudents per teax)
3. Dream House -~ Modern School Supplizs
4. Energy Conssrvation
5. Industrial Bowl - Oral (3 sztudants per nais)
6. Outatanding AIASA Advisor
7. OQutstanding AIASA Chaprer
8. Oucrstanding AIASA Studant ~ Naticzal Asspoiiliius 9% Wolen
in Comstruction
9. Record Book
) 10. Technology Process Disple o
Y 8 Ymas B 310




C. A student way enter only one (1) of the following four (4)
intexviow pyents:

Electyicity/Blectronics - Brodhead-Garrett
Energy Conssrvation

Outstending AIASA Chapter

Outetanding ATASA Student

Cotitests which requira e pre-conference mail-~in deedline to be
mats

Enargy Cooservation
Outstanding ATASA Advigor
Outstanding AIASA Chspter
OQutstanding ATASA Student - National Aseocietion of Women
in Consvruction
5. Rasearch Paper

IV. Awarde

A. Awerds will be presented to the winning entriee in each
competitive aevent et the awerde presentetion ceremonies.
Firsts seconds and third place swerds will be presented in the
following competitive eventa:

Bridge Building I & II
Creed I
Chapter Tean I & 1II
Drafting Problems I
Drawing Interpretation I & II
Goodhesrt-Wilcox
Drear House I & II
Moderm School Supplies
Blectricity/Electronics I & II
Brodheed-Garzett
Energy Cousacvetion I & Il
Engincering Problems II
Modera School Suppliaes
Exteswporenacua Speech I & 1I
Graphie Logo I & II
Industricl Bowl (Written and Oral) I & II
Metzrie 500 I & II
PITSCO
Outsranding ATASA Advisor I & II
Outstanding AJASA Chepter I & II
Outstanding AIASA School I & II
| Paxton/Petterson and Graves Humphreye
Outetanding AIASA Stete I & II
Outetanding AIASA Student I & II
National Asgsociation of Women in Cemstruzticn
Prepered Spaech I & II
Record Bock I § II
Research Paper II
Safary Poster I & II
Technical Report Writing I & II
Scheol Shop Magasxine
Technology Proceee Display I & II
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3.

c.

Pipalista will be identified in all events. Thosa not
Teceiving az swazd will zeceive recognition ar che awards
presentation by intrzoduction and e certificatea to be
distzibuted ar a later dete. The pumber of finalista for a

given evest will be determined for each level and event as
follows:

1. 7 or leas entries 3 finalises
2. B8-12 entries 4 fipalists
3. 13=17 entrias 5 fipalists
&, 18-23 entriea 6 fipalises
5. 24 or more entries 7 finaliste

Firat, second, and thizd place awards are included in the
pumbez of fineliata.

Participation

A.

It is the intent of AIASA, Inc., to involve &8 many different
AIASA memberza as poseible for competitive eventa and racogni-
tion in a sgetting of fair-play practicas amd guidelines.

In the event s queation oz problem srises that bag not been
covered in the "Ganeral Rulas® or the individuel competritiva
event guidelinas, the Rulea Intarpretation Panql will render a
decision for the conference.

Should 8 conflict develop cthat preventa & gmembar from
participating in more than one evant, the contestant will
decide vhich contaar entry will be eliminarved.

It will be the individual zesponaibility of all contestants to
obtain all rulas and guidelines for concerned events. Lack of
knowledge or underatanding about & perticular evast will not
be zesson oz excuae £0r individuel change or adjustment comsgid-
ezation.

Conteet concerns during the ATASA Nationel Confarsnca for any
svent abould be submitted in writing to the Rulee Interpreca-
ticon Panel.




TEACHER'S DAILY LESSON PLAN

_ SAMPLE 5

LESSON  Recognizing Student

COURSE: TITLE Achievements
. UNIT
TEACHER TITLE

LESSON COMPETENCY TASK: (a1a5A GOAL OR CONCEPT TO BE LEARNED)

Practice for, and participate in, competitive events to learn Industrial Arts and
earn recognition for achievements.

PERFORMANCE OBJECTIVES: (CRITERIA FOR EVALUATION STUDENT LEARNING)

Within this Industrial Arts course, the students will be able to organize, manage
and participate in contests, exhibits or demonstrations which motivate students to
learn and provide recognition for their achievements.

GENERAL PROCEDURES: (SUGGESTIONS FOR TEACHER}

1. Tel students about the various AIASA contests and booth exhibits which are &
part of the Regional, State, and National teadership Conferences.
Explain to students that contests, exhibits and demonstrations give recognition
to those who achieve and this is similar to other things 1ike merit pay,
athletics, and even auto racing.
elp students realize that certain contests, exhibits or demonstrations are
related to the class or others can be developed.
Share contest rules as distributed in the Spring Festival Permanent Rules.
Suggest topics for contests, places to exhibit or groups to see demonstrations.
Show samples of awards, ribbons, trophies or plaques that are used to recognize
achievements.




CLASE ALCTIVITY: (OvERVIEW OF STUDENT PERFORMANCES)

Liass officers will conduct a mesting to decide which contests will provide recognition
to students who achieve. Recognition Committee will crganize contests, exhibits, or
demonstrations for the class. Class members will compete with each other or work
together on a recognition event such as an cpen house.

i S e — i E————

wrtrbrny

LESSON ASSIGNMENT: (puTiES OF STUDENTS)

Class Officers: Conduct a class meeting wherein your teacher will give a lesson on
Recognizing Achievements. Reporter serves on the committee. After the committee
selects appropriate contests, exhibits or demonstrations, the officers will conduct
class meeting to select those to be used for the class. The officers will announce
when the pext class meeting will be held to allow time for this activity.

Committee Members: 1) yse Spring Festival Permanent Rules and National Conference
RuTes to select contest related to unit of study, 2) Seek additional ways to compete,
exhibit or demonstrate learning, 3) Report appropriate ideas to class for selection
of best ones, 4) Organize contests or other events with assistance of the teacher,

5) Reporter should announce activity to school and community, 6) Purchase or make
awards for those who achieve, 7) Invite others to observe activity, 8) Reporter
should write news story about students who achieved.

REFERENCES: (resOURCES AND HANDOUTS) RELATED ACTIVITIES:

Duties for Tn Class Contests. Page 49 Hold competitions or exhibits where

futies fur In Class Open House Exhibits. Page 49  younger students will learn about

Schedules for Recognition Events. Page 49 Industrial Arts.

Regional, State and National Recognition Devise a recycling contaest for
tvents for Industrial Arts Students. Page 50 school.

Thecklist for Contest Participants. Page 50 Solve a probiem by inviting tech-

nical solutions to be entered

(see other refesrences in Resource Section III.) in a class contest

TESTQUESTIONS: (RELATE TO OBJECTIVES AND CRITERION REFERENCED MEASURES!

List at least five ‘contests related to class.
Prepare a schedule of practice sessions for one contest.
Describe proper dress and manners for competitive events.




DUTIES FOR IN CLASS
CONTESTS OR RECOGNITION

This sctivity will invotve Studants q coniests which are orenqag at
local, regional, state snd netonal Comfersnces. Thus. srudents may
practice and compets in 100l dynufication. predare an aenOit of give 3
sponch os part of the way they are lgarming Industnan Ars. The teacher
should suggest thoss contests to the Arcogrinon Coramatee thot réiate
10 the cOurss the students are 1aking.

Officer ana Commuttes Jut.es

This commuttee of na clays mlwg 1o
detarmin® what CoNests *2lata 1o v ays and
study ruias for Pessible Contests to be hewl &
class or laboralory

QOpanas class meshng 1 near ,ecart of
Recogrion Cormnmittee and Mveiv2 students
in sglecting contest 1or CI355 L0 58

A55 with OrgamIational Jhaet o andwy
how students il coroee

vWntas [atters 10 persons who ol G o3 10
serve as ludges

Asgists 0 darermiping and  Surchasng
awards to be givan 1o a.nners,

May help select ludges for contests and
revigwr rules for parncpation

May assiat judpes i kespird order of use of
e,

Wnites ul news SIGHeS 3Ccul 4GAt2sts.
exhibit or d2Monstrabdn znd SNNOYNCES
winners, May nate commurity ar Other
STugants 10 See Conlesis.

Keeps recorads of eack a¢lmitv and files
recoras of onetas for future reference,

Recognition Committes:

Prasident:

Viey-Fromdont:
Secretary:
Trasgurer:
Pariigmentarisn:
Sgt, ot Arms:

Roporter:

Historian;

DUTIES FOR IN CLASS OPEN HOUSE EXHIBITS

This actvity will invoive students n gaming -2C0Gnton rar ther
achisvemants 0 this industhal arts course The officers o’f tne ciass will
#3mgt with the activity and every studani wal 20t oniv helg But will aiso
contributa projects to be exhibtad.

QFFICER ANO COMMITTEE Duties
Recognmon Commuttea:  This commintee of tne Zlass meets tw
dergérrrine what iype of Open House will be
A0HOpH3te O the foursé and worlks vath
t2acher 30 arfive at tne Dest date.
Qoens class meenng to raar recort of tne
Recogmiticn Committ@e and .nvOIve ctass
members 11 the 2eci5ions related 1o 1n2 Open
Mouse,
Assisty with the organizational drocedures
and work assignm=2ats ot commrted
members ang officers
Wnteg letters of helps » (P avHaNans seng 15
SChool personnel and o!hers class wanis 1o
nyte,
Records axpenses < srted gunng tne Jpen
Heuse activity angd seeks funds 10 meet (hese
COS518.
Makes sure that croper proceduies g
followed 35 wisiGrs are wnvited or othed
arrangerments aré made withi (he g1ass of
schoal.
May assist commus2g 0 seting wp 2ambit
tabies and arranging for oi Cizampg Lo atter
opeEn house,
Helps to puDiicize the 7.2 Housa around
the Schooi. Takes PROIOS J-d whies StOfv
bafore and after the event 1O the newsDager

Pressdeant:

Vice:President:

Secratery;

Traasurer:

P urfismentarien:

Sgr, at Arms:

RepOriar:

E lillc‘noriln:

Aruitoxt provided by Eic:

event tOr ysa by future students

@ o

SCHEDULES FOR RECOGNITION EVENTS

A

LR WX

~

T

Filos and kaeps nformaton or protas of the 77-29

USING A CONTEST IN CLASS
Toacher presents (dea and Purbose of contess duting class time.
Aecognition Coramitiee suggests posmdle contesta for class to
usa.
OMicers 1wad 2lass meeting to decide of contast 10 be ysad,
Committee reviews of D}ans ryles and organiles tme scheduls for
wnchviduals to compete.
Students practce during class or 83 homeawaork, |
Stedenis or othar judges ssiact up 1o Six finalsts.
Finalsts compete detore [udges and awards are presented 1o sach.
Reporier ana other CHiCers carry out thetr dutws., !

ENTERING A CONTEST

Obtain ana study contest guidalines or rule books, B
Compiete FormS (0 pre-reguater in contest,

Mail forms to SDnng Festival Contest Chairperson.

Prepare and ocactice for avent (0 cless, 5chool 3nd 33 NOmework.
Demonstrate to class 2nd other schoal grouPs tor judging or
ZntiSism. -

Dress and conduct onasaif apprapristely tor judging.

Appear at schedulad tima for contest and awards progrem.

HOLDING AN OPEN HOUSE

Class decides of open rOuse will be by class alone or reqQuest

schooi AIASA 1o cooperate,

Obtain sermnsien from school office date and place of onen

nouse.

Qrgamze ¢iage members 10 halp with various set-up dotaie.

Annoupce 10 students ho¥s to enter Projecss for open housa

exhibit

Send inuitations to schodl personnal, parents and community

resources
Provide recogn:ton for those who Participate.

GIVING A TECHNICAL CEMONSTRATION

Saect a techmical tapic which would interest of Nelp other peopla,
Prapata rodearch reoort OF SDeACh CN the topic 01 demoenstrancn
Maxe models of assemble 1ools for demanstration.

Practice giving demonstiation in class. school or a3 homework,
Atrange time and Place 10 give demanstraiion Such as State Far,
shopping mall of cpen housa.

Dress ang conduct oneseif in profassionsl way Dror 1o and durirg
gemonsfancn,

Prowde demonstration and answer quesuons of thoss who
watthed

w
“J
AN




REGIONAL, STATE AND NATIONAL RECOGNITION
EVENTS
FOR INDUSTRIAL ARTS STUDENTS

TECHNICAL PERFORMANCE CONTESTS

? CHECKLIST FOR CONTEST.PARTICIPANTS
Architecturai Drawing

Dirsttions:  Farformance and |ssdership contests ate judged on tha

Engineering Drawing
Electricity/Electronics

Graohic Ans

£.S.R.A.V. Imodet race cars}
t.eathercraft

Photography

Metai Machining

Smali Engine Troubla Shooting
Too! and Machina Identification
Woodturning - bstween centers
Woodturning - face plate
Scraen Process Printing (hand cut film)
Mstric 500 Raca

GENERAL CONTESTS

Genarai Knowiedge Test

Public Speaking Contasts (preparsd and
fxemporanacus) ’

Chapter Team Contest

Resaarch Paper Entry Contest

Safety Poster EntfY Contest

Tachmeal Writing Contest

Booth or Display Contests
Co-Curricular Activity Exhibit
Community Service Project Exhibit
Scrapbook of Record Book Exhibit
Fund Raising Projact Exhibit

Booth Exhibit

PROJECT EXHIBIT CONTESTS {enter by course title
and course code)

Expioring Technology

Modern Industry

Construction

Manufacturing

Communications Technology
Naterials and Procestes Technology
Power and Transportation Technology
Architectural Drawing

Basic Technical Drawing

Blectricity and Elactronics

Ensrgy and Power

Engineering Drawing

G*aphic Communications

Mzrais Tachnoiogy

Woods Technology

Generai Industrial Arts

Industrial Crafts

Ifor other titles see Sprng Festival Parmanant Rules)

following asspects. To saamt  students O imDrfove
theMmasives 1or tha contest Ingse stataments can be
checked off by another peraon.

Tschnice Undermending

. Accurme information used from books and research.

Impoct ar valus of echnology underood.

. Safety procedures are used o dascribed.
. Information reviewed or 8pDroved By teacher.

Lendership

. Leadershvip ability im axhidited.

. Expenienced ss officer or particinant in AJASA.
. Voica snd Mennarsms ar appropriate.

. Assiats with projects of cless.

Helped srrange materisig and forma for entry into contest.

. Sent regimtration materigis to contem chzirpeson,

Career intormation

. Knows ot least 5 carewry related 10 contest.

Understands roquisites ior tarsw sntry.

. Liste programs for gecupations! preparation.

Parformance

. Shoas ingersst and enthusiasm,

Cr d appropnate 1o contest,

. Presants ot demonsirates information in ordedy menner,

Cavalops oya cOntact.

. Voice and manner professional.

Paper organized wel and hotds intarast.

. Wriung s accurate 8nd 10 the Dont.




TEACHER'S DAILY LESSON PLAN

_SAMPLE 2

LESSON  Using Industrial Community
COURSE: TITLE Resources

UNIT
TEACHER TITLE

LESSON COMPETENCY TASK: {AlASA GOAL OR CONCEPT TO BE LEARNED)

Identify and arrange for industrial speaker or tour to assist class in 1earning
Industrial Arts.

PERFORMANCE OBJECTIVES: (CRITERIA FOR EVALUATION STUDENT LEARNING)

Within this Industrial Arts course, the student will be able to list industrial
and community resources, select at least three (3) appropriate to the unit of
study, and arrange for a speaker or tour.

Within this [ndustrial Arts course, the student will be able to conduct a survey
of industries or use a questionnaire during interview with industrial career
persons.

GENERAL PROCEDURES: (SUGGESTIONS FOR TEACHER)

Tell students about the value of personal contact with community resources for
Tearning the content of this Industrial Arts course.

Review with students the components of a good business letter.

Show the students how to obtain informatior about industries or businesses in

the community, city or county from libraries and directories.

Ask the students to 1ist names of resources by open discussion and brainstorming.
Assign the Community Resources (ommittee to review the list and report back to
¢lass for vote.on best choice for class.

Talk with speaker or tour quide before visit to review purposes of activity.
Assist students in follow-up, writing letters, and record-keeping files of recor..
Stress the importance of Industrial Arts as the study of industry and technology.




CLASS ACTIVITY: (ovERVIEW OF STUDENT PERFORMANCES|

Clags officers will conduct a meeting to decide which industrial and community
resources will be used to Tearn 2 certain unit of Industrial Arts. A Community
Resources Committee meets to 1ist and select appropriate speakers or industrial tours.
The class will vole on the best resource. With help from the teacher and principal,
the speaker is called or a letter is written, 1f 3)1 students are not permitted to
visit the fndustry, the committee may visit and report to the class. Afterwards, a
thank you letter should Se written to the persons who assisted the class or committes.

LESSON ASSIGNMENT: (ouTIES OF STUDENTS) SPECIAL EQUIPMENT:

Class Officers: Conduct a class meeting wherein your teacher will give a lesson on
Usfng Community Resources. Historian serves on the committee. After the committee
selects appropriate resources, the officers will conduct a meeting to select one.
The officers will announce when the next class meeting will be held to allew time
for this activity.

Committee Members: 1) Use library, Chamber of Cecmmerce Directories or yellow pages
to find industry or Dusiness related to unit of study, 2) After class votes cn best
resource, committee writes letter to invite speaker or arrange tour, 3) Parliamen-
tarian obtains permission forms from principal's office if required, 4} Follow-up is
made to check on arrangements, 5) If class is not permitted to visit fndustry, the
committee may make visit and report tc ciass, 6) Thank you Jetter is written to
speaker or industry, 7) Records are kept in file faor use hy other class or schaol
chapter.

REFERENCES: (RESOURCES AND HANDOUTS) RELATED ACTIVITIES:

Directories of industries in community. Invite career speakers.

Listings of agencies or organizations. Visit placement/personnel offices.

Parents, other teachers, former students. Make T.V. tape of resources.

Buties for In Class Use of Community Organize a career day for class
Resources. Page 40 or with chapter.

Typical Schedule for Using a Speaker. Page 40 Honor an industry in community.

(See other references in Resource Section IT1.) Enlist students in community
activities related to course.

TEST QUESTIONS: (RELATE TO OBJECTIVES AND CRITERION REFERENCED MEASURES)

List industries in community related to course.

Write sample Jetter explaining how the speaker from local agency or industry would be
a heipful rasource to class.

Describe what was Yearned by visit to an industrial or community resvurce.




